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|. Introduction

Commercial satellite services are important to United States (U.S.)
national security in several ways. Commercia satellites provide services
and products to the U.S Government for defense and intelligence
missions.t Commercial satellites are part of the nation’ s critical
telecommunications infrastructure and support many other U.S. critical
infrastructures, including banking, finance and transportation.2 In addition,
commercia satellites are integral to daily life and commerce.

Commercial satellites enable U.S. companiesto participate in the
market, teachers to educate the nation and farmers to grow America's
crops. From residents at the base of the Grand Canyon3 to explorers at the
South Pole,* satellites deliver communications, information, navigation,
Internet, rescue,® disaster relief, emergency® and other services to people,

1 Seg, e.g., “Iridium Rebounds to Win,” The Washington Post, 11 December 2000, E1.

2 For example, companies are using satellite systems to provide network and cyberspace protection
services. Peter J. Brown, “ Satellite Telephony A Vital Link,” Via Satellite (January 2001), 48.
(Brown, Satellite Telephony)

3 Peter S. Goodman, “Dishing Up aNew Link to the Internet,” The Washington Post, 6 November
2000, AOL. Virginia-based StarBand Communications, Inc. is providing two-way satellite Internet
service to the Havasupai |ndian reservation at the bottom of the Grand Canyon. Ibid.

4 Gary Sheftick, “Women Ski Across AntarcticaUsing Army Phone Links,” Army LINKS News, 19
December 2000. http://www.dtic.mil/armylink/news/Dec2000/a2001219antarctica.html. A team of
two explorers, Ms. Ann Bancroft of the United States and Ms. Liv Arnesen of Norway, are attempt-
ing a 2,300 mile,100-day expedition across Antarctica. The explorers are using an Iridium satellite
telephone (that the U.S. Army provided) to maintain contact with expedition headquartersin Minne-
apolis, Minnesota, to conduct liveinterviews and to communicate with their families, schoolchildren
and others. The satellite phone a so enables three-way conference calling and text messaging. In
addition, the explorers are using the Global Positioning Satellite System, anavigation and location
satellite system, to chart their daily courses. The website for the expedition is: http://www.yourexpe-
dition.com.

5 For example, on December 17, 2000, U.S. Coast Guard helicopters rescued 34 crewmembers from
a passenger ship, Sea Breeze |, which was sinking about 200 miles east of Cape Charles, Virginia
“Coast Guard Rescues 34 People Update 1,” Coast Guard News, 17 December 2000. Retrieved
December 19, 2000, from the World Wide Web: http://www.uscg.mil/d5/news/2000/r162_00.html.
Satellite systems enabled the timely and successful rescue.

6 Brown, “ Satellite Telephony, 42-53 (describes various U.S. and foreign commercia and civil satel-
lite systems and programs that provide emergency and disaster relief, including U.K.-based Surrey
Satellite Technology Ltd.’s Disaster Monitoring Constellation, Volunteersin Technical Assistance,
UNICEF, U.K.-based Inmarsat, U.S.-based Globalstar and West Virginia-based Chesapeake Satel-
lite) supra, n.2.
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businesses and organizations.” In these regards, the U.S. commercial space
sector contributes to the strength of the U.S. economy and to the position of
the United States as the world |eader in space.

As described below, the United States relies heavily on commercial
space services and technologies. That reliance likely will magnify as
information and communications become more integral to U.S. defense
and intelligence missions and more imbedded in American commerce and
activity.® With reliance comes vulnerability. At the same time, commercial
satellite services provide means for adversaries to act against the interests
of the United States, posing national security risks. Commercial space,
however, aso presents opportunities. It offers faster, innovative
technologies and services, increasing efficiency and broadening the types
of applications. Commercial satellites provide the means for the United
States to advance and protect—at home and abroad—the principles upon
which this country was formed and stands today .

This paper provides background research for the Report of the
Commission to Assess U.S. National Security Space Management and
Organization (Commission).® In 1999, Congress chartered the
Commission, directing it to assess U.S. national security space, including
management and organization changes that could strengthen U.S. national
security. 0 In its assessment, the Commission identified four space sectors.
defense, intelligence, commercial and civil. The Commission considered
the role of the commercial space sector in the United States and the world,
including the growing interdependence of the four sectors and therisein
international space programs. The Commission studied the extent to which
the United States relies on space, and the ensuing vulnerabilities, risks,

7 *Information and Knowledge ... form the building bricks of the new economy.” “A Survey of the
New Economy, Untangling e-conomics,” The Economist,” 23 September 2000 (The Economist Sur-
vey), 27. “Therapid growth and critical importance of the telecommunications and information
industries will continue for at least the next decade.” “NTIA Information,” Retrieved Department of
Commerce, National Telecommunications and Information Administration (NTIA): http:/
www.ntia.doc.gov/ntiahome/aboutntia.htm. NTIA is the Executive Branch agency principally
responsible for domestic and international telecommunications and information policy issues. Ibid.
8 “The rapid growth and critical importance of the telecommunications and information industries
will continue for at least the next decade, domestically and internationally.” NTIA website: http:/
www.ntia.doc.gov/ntiahome/aboutntia.htm. See also The Economist Survey, 7 (“ America has been
the first to embrace the I T [information technology] revolution and the new economy [and] this
could prove to be the biggest technological revolution ever for the world as awhol€”); Merrill
Lynch, Satellite Communications: Launching a New Era (August 1, 2000), 64 (Merrill Lynch, Satel-
lite Communications).

9 Report of the Commission to Assess United Sates National Security Space Management and Orga-
nization, Commission to Assess United States National Security Space Management and Organiza-
tion (January 11, 2001).

10 Public Law 106-65 (Oct. 5, 1999), Section 1622, 10 U.S.C. 111 note.
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threats and opportunities arising from that reliance. The Commission
assessed opportunities for the U.S. Government to use the commercial
space sector for national security space functions. Finally, the Commission
studied ways to leverage the commercial space sector to strengthen U.S.
national security.

This paper describes four types of satellite services. (1) remote
sensing satellite services; (2) location, navigation and timing satellite
services; (3) communications satellite services,; and (4) weather satellite
services.!! The paper discusses the principal commercial applications of
each service, itstechnological characteristics, financial value and expected
growth, aswell as national security implications. The paper also discusses
global businesstrends, U.S. and international legal and regulatory issues
and interagency coordination. In addition, the paper addresses U.S. use of
commercia satellite services and products for defense and intelligence
missions.

This paper isasurvey of commercial satellite applications and
developments. It intends to provide an overview of the four satellite
services rather than a comprehensive treatment of the commercial space
sector. References to particular companies and countries are to illustrate
satellite applications and trends; omission of othersis unintentional. This
paper is based on multiple sources. In addition to the research that the
paper cites, resources include: briefings before the Commission to Assess
National Security Space Management and Organization, interviews with
more than 50 U.S. Government and industry members, including
representatives of the National Security Council (within the Defense Policy
and Arms Control Directorate), Office of Science and Technology Policy
(within the Division of Technology), Department of Defense, 12 Department
of State, '3 Department of Commerce, 4 Department of Transportation
(Coast Guard), Department of Justice (Criminal Division), Federal Bureau
of Investigation (Office of General Counsel), Federal Communications
Commission,® Wall Street financial firms, satellite companies and private

11 The paper does not cover the satellite manufacturing segment, launch segment or the civil space
sector.

12 Specific offices included: Office of the Assistant Secretary for Command, Control, Communica-
tions and Information, Office of Net Assessment, National Security Space Architect, Defense Infor-
mation System Administration, U.S. Air Force, U.S. Army and U.S. Navy.

13 Specific offices included: the Bureau of Oceans and International Environmental and Scientific
Affairs, Office of Space and Advanced Technology.

14 Specific offices included: the National Telecommunications and Information Administration and
the National Oceanic and Atmospheric Administration.

15 Specific offices included: Office of Commissioner Michael K. Powell, the International Bureau
and the Office of Engineering and Technology.
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entities. The factual information below attempts to be as current and
accurate as possible as of thetime of publication. Given the dynamic nature
of the commercial satellite industry, however, it is possible that
information may have changed since that time.

[I. Background

A. U.S. Leadership in Space through Government and
Commercial Enterprise

1. Originsof theU.S. Commercial Space Sector

The U.S. space industry has evolved into four sectors. These are: the
defense, intelligence, commercial and civil space sectors. Since the start of
U.S. space activities decades ago, the vision and efforts of scientists,
entrepreneurs, private companies and government officials have made the
U.S. space sectors what they are today. The world lead of the United States
in space isthe result of U.S. Government and commercial enterprise.

In 1919, an American scientist, Robert H. Goddard, published a
landmark paper that established the foundation for the development of U.S.
rockets. 16 On October 13, 1936, an Army Air Corps Lieutenant met with
Dr. Goddard to assess military applications of Goddard’ s study. In 1945,
Arthur C. Clarke first wrote of geosynchronous satellites. A 1946 RAND
Corporation study predicted that earth satellites would “inflame the
imagination of mankind, and would probably produce repercussionsin the
world comparable to the explosion of the atomic bomb.” *” On October
1947, aU.S. Navy V-2 rocket took the first photograph of the Earth from
an atitude of 100 miles.

In 1958, Congress formally established a civilian space agency in the
“National Aeronautics and Space Act of 1958.” The Act established the
National Aeronautics and Space Administration (NASA) asacivilian
agency to develop a comprehensive program for research and devel opment
in aeronautical and space services.8 In addition, the Act provided for

16 “Space Almanac,” Air Force Magazine (August 2000), 34.

17 Douglas Aircraft Company, Inc., “Preliminary Design of an Experimental World-Circling Space-
ship,” Abstract, Report No. SM-11827, (May 1946), 8, 9, 17, 23, quoted in Walter A. McDougadl, ...
the Heavens and the Earth (New Y ork: Basic Books, Inc., 1985), 102.



Commercial Space and United States National Security

development of space technology for civilian applications such as
communications satellites and sought “the preservation of the role of the
United States as a leader in aeronautical and space science and
technology.” 19

Four years later, in the Communications Satellite Act of 1962
(Satellite Act), Congress laid the foundation for the world’ s first global
communications satellite system.2 Congress declared that “it is the policy
of the United States to establish, in conjunction and cooperation with other
countries, as expeditiously as practicable, acommercial communications
network, which will be responsive to the needs and national objectives,
which will serve the communications needs of the United States and other
countries, and which will contribute to world peace and understanding.” 2
Eventually, that global satellite system became the International
Telecommunications Satellite Organization (INTELSAT) system.?

INTELSAT began as an intergovernmental, treaty-based satellite
organization of thirteen members and one geosynchronous satellite.
INTELSAT, which now has 144 members and approximately 20 satellites,
will become a private company in July 2001.% In the Satellite Act,
Congress established COMSAT as thefirst private U.S. satellite
corporation to operate for profit.2* Congress created COMSAT to facilitate
development of the global INTELSAT system and to provide for the
widest possible participation by private enterprise in that system.?
INTELSAT launched itsfirst satellite, Early Bird, in 1965. As an initial
commercia satellite provider, INTELSAT benefited from U.S. taxpayer-
funded research and development conducted in the pioneering days of
space communications. 2 INTELSAT also benefited from government
policies designed to assure its early commercial success so as to achieve
the broader public policy goalsintended by its creation.?”

18 National Aeronautics and Space Act of 1958, 42 U.S.C. 2451.

19 42 U.S.C. sec. 2451(c)(5).

2 public Law No. 624, 87t Congress, 2d Sess., 76 Stat 419, approved Aug. 31, 1962.

247 U.S.C. sec. 701(a).

2 AlexandraM. Field, “INTELSAT at Crossroads,” Law and Policy in International Business, Vol.
25,

No. 4 (Summer 1994): 1335-66.

2 The INTELSAT websiteis: http://www.intelsat.int.

247 U.S.C. sections 701-757. See Comsat Study— mplementation of Section 505 of the Interna-
tional Maritime Telecommunications Act, C.C. Docket No. 79-266, FCC 80-218 (1980).

% 47 U.S.C. sec. 701(c).

2% |NTELSAT LLC, Memorandum Opinion Order and Authorization, FCC 00-287 (August 8, 2000).
27 1hid.,1, n.10 citing Policy for the Distribution of United Sates International Carrier Circuits
Among Available Facilities During the Post-1988 Period, 3 FCC Red 2156 (1988).
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After the INTELSAT global system was operating, the United States
began to explore the possibility of authorizing “domestic” satellite systems
to serve the United States. On January 23, 1970, the Executive Office of
the President submitted a memorandum to the Federal Communications
Commission (the independent U.S. agency responsible for licensing
communications systems) setting forth several satellite policy objectives,
many of which still apply:

* Assuring full and timely benefit to the public of the economic and
service potential of satellite technology.

* Fostering widespread awareness about the possibilities for satellite
services.

* Minimizing regulatory and administrative impediments to
technological and market development by the private sector.

» Encouraging more vigorous innovation and flexibility within the
communications industry to meet a constantly changing range of
public and private communications requirements at reasonabl e rates.

* Discouraging anticompetitive practices that inhibit growth of
healthy communications and related industries.

 Ensuring that national security and emergency preparedness needs
are met.%

The Executive Office of the President recommended:

It is most important that the establishment and operation
of domestic facilities be consistent with our obligations
and commitments to Intelsat and the International
Telecommunication Union, with other foreign policy
considerations, and with national security
communications requirements.... It also isimportant that
provision be made for use of domestic satellite services
by national security and emergency preparedness
agencies when appropriate.?®

2 Memorandum for: Hon. Dean Burch, Chairman, Federal Communications Commission from Mr.
Peter Flanigan, Assistant to the President (The White House, Washington, D.C., January 23, 1970)
as reproduced in Establishment of Domestic Communication-Satellite Facilities by Nongovernmen-
tal Entities, 22 FCC 2d 86, 125 (1970) (Domsat 1).

10
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Two months later, the Federal Communi cations Commission issued
its landmark Domsat | decision. That decision and its sequel, Domsat 11,%°
gave birth to the U.S. satellite industry. In those orders, the Federal
Communications Commission established its “Open Skies’ policy—the
hallmark of U.S. satellite policy today. The Federal Communications
Commission found that satellite technology has the potential of making
significant contributions to the nation’s domestic communications
structure by providing a better means of serving existing markets and
devel oping new markets not now being served. The Open Skies policy was
based on the agency’ s conclusion that the public interest would best be
served at thisinitial stage by affording a reasonable opportunity for entry
by qualified applicants. The agency established a framework of maximum
flexibility and minimal regulation. Recognizing as well the uncertainties
regarding the potential success of commercial communications satellites
and the availability of other terrestrial aternatives, the Federal
Communications Commission let market forces and competition drive the
satellite industry. It opened the U.S. satellite market to any number of
satellite operators to provide any type of domestic satellite servicesin the
United States. A competitive U.S. satellite industry subsequently
developed, contributing substantially to the strength of the United Statesin
the global satellite market.

The U.S. Government has continued to play a substantial rolein
facilitating a competitive global satellite market and influencing the
direction of INTELSAT. After recognizing the benefits of aglobal satellite
telecommunications system and the benefits of U.S. participation in such a
system by creating the framework for INTELSAT, in the 1980s-90s, the
United States and other governments authorized other communications
satellite systems to introduce competition in the international satellite
market.3! After those systems became operational and eventually more
competitive, in the mid-1990s, the U.S. Government undertook efforts to
encourage INTELSAT to become more competitive as well, recognizing
the strong public interest benefits that would result. “The privatization of
INTELSAT isapolicy goa of the United States.” 32

2 Domsat |, 22 FCC 2d at 128.

3 Domsat I, 35 FCC 2d 844 (1981).

31 See, e.g., Separate Satellite Systems, 101 FCC 2d 1046 (1985).

32 INTELSAT LLC, Memorandum Opinion Order and Authorization, FCC 00-287 (August 8, 2000),
11, citing Direct Access to the INTELSAT System, Report and Order, 14 FCC Red 15703, 15759
(1999) (stating support for privatization and citing the Statement of Administration Position by
Ambassador Vonya B. McCann, United States Coordinator, International Communications and
Information Policy, Department of State, before the Senate Committee on Commerce, Science and
Transportation, Subcommittee on Commerce (March 25, 1999)) .

11
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Asdiscussed in Section V. below, in response to competition and the
interests of governments for a more competitive satellite market,
INTELSAT inaugurated a multi-year effort to restructure. In 1998,
INTELSAT spun-off five satellites to a separate entity, New Skies
Satellites, N.V., which is based in the Netherlands and now competes with
INTELSAT.

In March 2000, Congress passed the “ Open Market reorganization for
the Betterment of International Telecommunications Act” (ORBIT),
establishing competitive criteriafor the full privatization of INTELSAT in
order to serve the U.S. market.3? Thereafter, in August 2000, the Federal
Communications Commission authorized INTELSAT to operatein the
United States effective upon its privatization, and conditioned upon
compliance with ORBIT.3* The agency took this forward-looking action to
“promote competition in the provision of satellite communications services
through the privatization of INTELSAT in a manner consistent with U.S.
law.” 3

This history shows that the development of U.S. space assetsisthe
result of a strong connection between government and industry. That
connection has benefited both, as well as the public overall. U.S. industry
has profited from U.S. Government research and technology. At the same
time, the U.S. Government has relied on commercial satellite services and
products for numerous defense and intelligence purposes over many years.
For example, the U.S. Government used commercially devel oped direct
broadcast television technology in conceptualizing its Global Broadcast
Satellite system and used commercial remote sensing datain Desert Storm.
Since the inauguration of U.S. space efforts decades ago, the four space
sectors have been linked. As delineated below, today, they are becoming
increasingly interdependent.

2. Commercial Space Sector

The space industry is transforming and growing. In the past, the
manufacturing and launch components of the industry were strong
segments. That strength, however, is shifting to satellite services. For
example, over the last decade, the U.S. defense industry generally has been

3 Public Law 106-180, 114 Stat. 48 (2000). ORBIT also includes privatization and entry criteriafor
Inmarsat and spin-offs of the two organizations.

34 INTELSAT LLC, Memorandum Opinion Order and Authorization, FCC 00-287 (August 8, 2000).
% |bid., 3.

12
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operating at flat levels.3® The growth rate for manufacturers of launch
vehicles and satellites “ has been relatively flat” while ground segment
industry “has been a source of tremendous growth.” 37 For example, in its
Satellite Communications 2001 Outlook and Investment Guide, C.E.
Unterberg, Towbin ranks manufacturing and launch services segments
lower than most other segments of the commercial communications
satellite industry.38 One prediction is that infrastructure and manufacturing,
which represent about half of space industry revenues, will grow minimally
in the next five years.®®

At the same time, the satellite industry is growing in both the United
States and worldwide. The Satellite Industry Association estimates that
2000 worldwide revenues for the commercial satellite industry will be
$82.6 hillion.“ This figure, which includes commercial communications
satellite services, launch services, manufacturing of satellites and of
ground equipment, as well as sale of remote sensing imagery and value-
added services, represents nearly a 100% increase since 1996 when global
satellite industry revenues were $44.8 billion.*t According to the Satellite
Industry Association, U.S. satellite industry revenues represent nearly half
of worldwide revenues: an estimated $37.5 billion.* That amount is nearly
twice U.S. satellite revenuesin 1996: $19.6 billion.*® One prediction is that
satellite services and applications will more than double by 2005,
representing more than two-thirds of space industry revenues.* ING
Barings estimates that global commercial satellite service revenues will
more than triple by 2009.45

3% See, e.g., John R. Harbison, General Thomas S. Moorman, Jr. (USAF Retired), Michael W. Jones,
Jikun Kim, Booz, Allen & Hamilton, Viewpoint, “U.S. Defense Industry Under Siege—An Agenda
for Change,” (2000), 3 (stating that top line revenues for the U.S. defense are projected to be stable,
and even growing dightly, after atwelve-year period of declineslinked to thefall of the Berlin Wall,
outbreak of peace, changesin priorities under the Clinton Administration and government procure-
ment policies) (Booz, Allen & Hamilton, 2000 Defense Industry Viewpoint).

37 International Space Business Council, Sate of the Space Industry 2000 (2000), 10 & 24 (ISBC,
Soace Industry 2000).

38 C.E. Unterberg, Towbin, Satellite Communications 2001 Outlook and Investment Guide (January
21, 2001), 5 (C.E. Unterberg, Towhbin, Satellite Communications 20010utlook). C.E. Unterberg,
Towbin assessed and ranked twelve segments of the satellite industry: satellite television, interna-
tional satellite television, satellite radio, capacity leasing, Very Small Aperture Terminals (VSATS),
satellite imaging, manufacturing, earth stations, satellite Internet Service Providers, launch services,
telephony and satellite messaging.

39 |SBC, Space Industry 2000, 17.

% Satellite Industry Association and Futron, with cooperation from World Teleport Association, The
Space Transportation Association, Global VSAT Forum and Society of Satellite Professiona Inter-
national, Satellite Industry Indicators Fact Sheet (June 5, 2000), 3 (Satellite Industry Fact Sheet).

4 1bid.

42 1bid., 4.

4 |bid.

4 1SBC, Space Industry 2000, 17, supra n.37.

13
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Several factors influence the viability and growth potential of
particular commercial satellite services. These are for example:
technology, cost, competing services, regulatory policies and the
economy.“ The technical ability of satellitesto cover large geographic
areas and to provide views from space, make satellites advantageous for
severa applications. For example, and as elaborated in Section V. below,
communications satellites offer these technological advantages and
economic efficiencies:

« |nstant infrastructure: Once a satellite is launched, it can serve
millions viaafew ground stations.

* Cost efficiency: Satellites avoid the cost and difficulty of laying
fiber especially in geographic areas with rough terrain or small
popul ations.

» Simultaneous access. Satellites can allow satellite companies to
reach many customers at once, regardless of distance or geography.

* Point-to-multipoint: Through satellite networks such asVSATs
(Very Small Aperture Systems), which use a“hub” design,
information can be distributed from one central source to many
distant locations. For example, aU.S. corporation can set up offices
in foreign countries, including those with inadequate
telecommunications infrastructure, and communicate with a home
officein the United States.

Availability of competition from other services and technologies has a
substantial impact on the satellite industry. For example, at thistime,
imagery from airplanes represents the largest part of the imagery market.
Remote sensing satellites, however, can see much larger areas of the earth
than that visible from airplanes and are equipped to produce images of
higher resolution. Another example of the varying viability of satellite
technology isthe U.S. Global Positioning Satellite (GPS) System. The
timing feature of the GPS system has wide commercial, government and
societal applicability. To date, however, there is no comparable timing
capability available in the world.

4 NG Barings, The Satellite Communications Industry: Efficient Infrastructure 2000 (March 2000),
7 (ING Barings, Satellite Communications). This estimate includes communications satellite ser-
vices, manufacturing and launch. It excludes government systems and services.

% See, e.g., Merrill Lynch, Satellite Communication, 64, supran.8.

14
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By contrast, there are numerous tel ecommunications services
available and many provide strong competition to commercia satellite
communications services. As described in more detail in Section V. below,
competition is stronger against certain types of communications satellite
services than others, based largely on technology, demographics and cost.
For example, the satellite telephony market, particularly the global mobile
market, has had difficulty competing with terrestrial wireless services.
Generally cheaper and quicker to build and install than satellite systems,
cellular telephone systems have been deployed rapidly and widely around
the globe.

B. U.S. National Security Space Policies

Space is becoming increasingly important in U.S. national security
strategy. U.S. forces must have information superiority in every mission
area and assured access to and use of space.#” The 1999 National Security
Srategy states that:

We are committed to maintaining U.S. leadership in
space. Unimpeded access to and use of spaceisavital
national interest—essential for protecting U.S. national
security, promoting our prosperity and ensuring our well-
being.... We will maintain our technological superiority
in space systems, and sustain arobust U.S. space industry
and a strong, forward-looking research base. We dso ...
will continue to pursue global partnerships addressing
space-related scientific, economic, environmental and
security issues.

The 1999 U.S National Security Strategy provides that “vital
interests” of the United States include: “the economic well-being of our
society, and the protection of our critical infrastructures—including
energy, banking and finance, telecommunications, transportation, water
and systems and emergency services.” 4

47 Prepared Statement by Dr. John J. Hamre, Deputy Secretary of Defense, Hearing before the U.S.
Senate, Subcommittee on Strategic, Committee on Armed Forces regarding the Department of
Defense Authorization for Appropriations for Fiscal Y ear 2000 and the Future Defense Program
(Colorado Springs, March 22, 1999), 287-289 (1999 Prepared Statement by Dr. Hanre).

48 A National Security Strategy of Engagement and Enlargement, the White House (December
1999), Part 11, p. 12 (1999 National Security Srategy).

“ |bid. Part I, p. 1.
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In September 1996, President Clinton issued the National Space
Policy.% It establishesfive U.S. goals:

(1) Enhance knowledge of the Earth, the solar system and the uni-
verse through human capital and robotic exploration;

(2) Strengthen and maintain the national security of the United
States;

(3) Enhance the economic competitiveness, and scientific and tech-
nical capabilities of the United States;

(4) Encourage State, local and private sector investment in, and use
of, space technologies;

(5) Promote international cooperation to further U.S. domestic,
national security, and foreign policies.5!

The National Space Policy declares that the United States “will
conduct those space activities necessary for national security” 52 and that
“[c]ritical capabilities for executing national security missions must be
assured.” 33 It provides that the “fundamental goal of U.S. commercial
space policy isto support and enhance U.S. economic competitivenessin
space activities while protecting U.S. national security and foreign policy
interests. Expanding U.S. commercial space activities will generate
economic benefits for the Nation and provide the U.S. Government with an
increasing range of space goods and services.” > The National Space
Policy also states: “U.S. Government agencies shall purchase
commercially available space goods and services to the fullest extent
feasible and shall not conduct activities with commercial applications that
preclude or deter commercial space activities except for reasons of national
security or public safety.” %

% “National Space Policy,” Fact Sheet, Presidential Policy Directive (PDD) 49, (The White House,
National Science and Technology Council) (September 19, 1996) (National Space Policy Fact
Sheet), 1.

51 National Space Policy Fact Sheet, 1.

%2 |bid., 4.

% |bid., 5.

5 |bid., 8.

% |hid. ““Feasible’ means that such goods or services meet mission requirements in a cost-effective
manner.” 1bid.
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C. National Security Implications of Satellite Infrastructure

1. U.S Critical Infrastructure

Commercial satellites are part of the U.S. critical infrastructure. The
1998 Critical Infrastructure Protection Policy (Presidential Policy
Directive 63) defines “critical infrastructures’ as “those physical and
cyber-based systems essential to the minimum operations of the economy
and government.” 56 “They include, but are not limited to,
telecommunications, energy, banking and finance, transportation, water
systems and emergency services, both governmental and private.” 5" The
“telecommunications’ infrastructure, also called the “information and
communications’ infrastructure, includes “ satellite service.” 58

According to the 1997 President’s Commission on Ciritical
Infrastructure Protection, the U.S. communications and information
infrastructure sector:

generates more revenue than most nations produce... .
We have led the world into the information age, and in so
doing have become uniquely dependent on its

technol ogies to keep our economy competitive, our
government efficient, and our people safe. >

% The White House, “White Paper, The Clinton Administration’s Policy on Critical Infrastructure
Protection: Presidential Decision Directive 63,” (May 1998) (Critical Infrastructure Protection Pol-
icy White Paper). Retrieved October 21, 2000, from the World Wide Web: http://mwww.white-
house.gov/WH/EOP/N SC/html/documents/NSCDoc3.html.

57 1bid., 8. The Critical Infrastructure Protection Policy designates U.S. lead agencies for responsi-
bility for the specified critical infrastructures, including, for example: Department of Defense—
national defense; Central Intelligence Agency—foreign intelligence; Department of State—foreign
affairs, Department of Commerce—information and communications; Department of Transporta-
tion—aviation and highways (including trucking and intelligent transportation systems); Depart-
ment of Justice and Federal Bureau of Investigation—Iaw enforcement services; Federal Emergency
Management Administration—emergency fire service and continuity of government services. The
National Telecommunications and Information Administration (within the Department of Com-
merce) is the lead agency for protecting the U.S. information and communications infrastructure
from purposeful cyber or physical attack. Critical Infrastructure Protection Policy White Paper, 8-
9

% President’s Commission on Critical Infrastructure Protection, “Critical Foundations Protecting
America’ s Infrastructures, The Report of the President’s Commission on Critical Infrastructure Pro-
tection,” 13 October 1997, A-2 (stating that the U.S. information and communications infrastructure
sector includes the Public Telecommunications Network (PTN), the Internet, and computers and that
the “PTN includes the landline networks, of the local and long distance carriers, the cellular net-
works, and satellite service”) (1997 Critical Infrastructure Report).

% [bid., A-2.
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Asaresult, the sector “has swiftly become essential to every aspect of
the nation’ s business, including national and international commerce, civil
government, and military operations.” ® Thus, like highways and airways,
water lines and electric grids, services supplied from space aready are an
important part of the U.S. and global infrastructures. As such, they raise
national security considerations.

The Critical Infrastructure Protection Policy established aprogram to
assure the continuity and viability of U.S. critical infrastructures. This
policy set anational goal that by 2000, the United States shall have
achieved an “initial operating capability” and no later than by 2003, the
United States shall have achieved and shall thereafter maintain the ability
to protect our nation’s critical infrastructures from intentional acts that
would significantly diminish the abilities of:

* the federal government to perform essential national security
missions and ensure public health and safety;

* state and local governmentsto maintain order and deliver minimum
essential public services;

* the private sector to ensure the orderly functioning of the economy
and the delivery of essential telecommunications, energy, financial
and transportation services. 5!

Asthe 1997 President’s Commission on Critical Infrastructure
Protection found, the nation’ s critical infrastructures have become more
interconnected and vulnerable. While in the past, many of these systems
were physically separate, as aresult of advancesin information technology
and greater efficiency, today, many of the systems are more automated and
interdependent. For example, the nation’ s electrical energy infrastructureis
linked to the communications infrastructure: the distribution portion of the
bulk power grid involves telecommunications networks, including satellite
systems.2 The country’ s air transportation infrastructureis linked to
satellites: modernization of the National Airspace System will depend on
GPS and GPS augmentation as its sole navigation and landing systems.53

% |bid., A-3.

61 Critical Infrastructure Protection Policy White Paper, 2, supra n.56.
62 1997 Critical Infrastructure Report, A-27, A-34, supra n.58.

& |bid., A-19.
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The interdependence of U.S. critical infrastructures has “ created new
vulnerabilities to equipment failures, human error, weather and other
natural causes, and physical and cyber attacks.” ¢ For example, “Possible
exclusive reliance on GPS and its augmentations, combined with other
complex interdependencies, raises the potential for ‘single point failure
and ‘ cascading effects.’” 6 As the Critical Infrastructure Protection Policy
White Paper states:

Because of our military strength, future enemies, whether
nations, groups or individuals, may seek to harm usin
non-traditional ways including attacks within the United
States. Our economy isincreasingly reliant upon
interdependent and cyber-supported infrastructures and
non-traditional attacks on our infrastructure and
information systems may be capable of significantly
harming both our military power and our economy. 6

Addressing those vulnerabilities “will necessarily require flexible,
evolutionary approaches that span both the public and private sectors, and
protect both domestic and international security.” 6

2. SatdliteInfrastructure

Security and Reliability

Like most U.S. infrastructure, satellites and their supporting systems
are susceptible to a variety of security and reliability risks. These include,
but are not limited to:

 Physical attacks of facilities and ground stations.
» Cyber attacks on ground networks.

— Mechanismsto remotely access, change or destroy
information in vulnerable systems and to damage, control or
shut down systems have become more available, sophisticated
and easier to use.

64 Critical Infrastructure Protection Policy White Paper, 1, supra n.56.

65 1997 Critical Infrastructure Report, A-19, supra n.58.

8 Critical Infrastructure Protection Policy White Paper, 1-2, supra n.56.

67 1bid., 2. The Directive also establishes a“ public-private partnership” to reduce vulnerability and
establishes an interagency coordination process.
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* Large numbers of computer-based attacks are not detected.
» New entrants and multinational alliances.
— Technical details of systems are widely available.

— Introduction of numerous third parties, including foreign
companies operating in partnership with U.S. companies.®8

Satellites may malfunction. For example, in May 1998, the Galaxy IV
satellite suddenly malfunctioned, shutting down 80% of the nation’ s 40-45
million pagers, as well as video feeds for cable and broadcast
transmissions.®® At that time, paging companies, which have operated on
lower margins than networks and thus, had |ess back-up capability, took
weeks in some cases to fully restore paging service because thousands of
ground antennae had to be repointed to other satellites. With greater
redundancy measures avail able, the networks were ableto switch relatively
quickly to other satellites.

There are mechanisms to address system failures. Satellite systems
generally include replacement satellites that can be launched or moved into
the orbit of an inoperable satellite. In addition, innovative backup options
are emerging. For example, anew U.S. company, AssureSat will offer on-
orbit back-up capacity for lease to companiesin need of substitute or
additional capacity.”™ Hughes Global Servicesisreconfiguring satellitesfor
new owners that do not need the same level of capability as a satellite’s
original owner.™ Thistype of service will provide important safeguards
and minimize the effects of service outages and delays. It also will provide
financial benefits to the satellite industry because most satellite insurance
covers only the book value of the hardware and does not cover losses due
to lack of service.

8 1997 Critical Infrastructure Report, A-2 to A-6, supra n.58.

8 Michael J. Martinez, “ The Satellite Fix isIn,” ABCNEWS.com, (May 22, 1998). Retrieved
December 19, 2000, from the World Wide Web: http://abcnews.go.com/sections/tech/DailyNews/
satel1ite980519.html.

0 The AssureSat website is: http://www.assuresat.com.

71 Peter B. De Selding, “Rescuing Satellites Turns Into Growing Business at Hughes,” Soace News
11 December 2000, 1.
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[I1.  Remote Sensing Satellite Services

A. Background

Remote sensing satellites operate by detecting various forms of
el ectromagnetic radiation reflected from objects near the surface of the
earth. The satellite sensors receive visible light (optical), thermal
(infrared), or radio waves (radar). Optical sensors provide images that are
similar to eyesight and therefore are more easily interpreted by humans,
Optical sensorsrequire that a satellite pass over an areaduring sunlight and
in cloud-free atmospheric conditions. Infrared sensors are capable of
detecting thermal radiation in darkness but are hampered by cloud cover.
Radar sensors require neither sunlight nor cloud-free conditions and are not
affected by water vapor in the atmosphere.2

The resolution of the images produced by remote sensing satellites
depends on the quality and type of sensors. The latest generation of
commercial remote sensing satellitesis capable of producing panchromatic
images of less than one-meter resolution. Through such high-resolution
images, one can identify objects on the ground that are the size of vehicles.
By comparison, the best available imagery from older remote sensing
satellites was dlightly more than five-meter resolution. Through those
images one could detect only larger objects the size of bridges and roads.

Satelliteimagery has been available publicly through the U.S. Landsat
program since 1972. Since then, the United States has made available for
civil purposes remote sensing imagery and data from its Landsat satellites,
first operated by NASA and later transferred to the National
Oceanographic and Atmospheric Administration (NOAA). After passage
of the Landsat Commercialization Act of 1984, the U.S. government
privatized the Landsat program, which eventually failed.” In the 1992
Land Remote Sensing Policy Act, the Landsat program was transferred
back to the U.S. government.” In 1994, Presidential Decision Directive 23
gave NASA, NOAA, and the U.S. Geological Survey joint responsibility

72 The photographic equipment onboard remote sensing satellites can be either film-based or electro-
optical, which converts the reflected radiation into electrical signalsthat can be transmitted digitally.
7 Control of the Landsat program passed to NOAA at the end of 1979.

7 General Thomas S. Moorman, Jr., USAF, Retired, “ The Explosion of Commercia Space and the
Implications for National Security,” Air Power Journal (Spring 1999). Retrieved October 17, 2000,
from the World Wide Web: http://www.airpower.maxwell.af.mil. The article is based on the

author’ s lecture presented to the National Convention of the American Institute of Aeronauticsin
Reno, Nevada, January 13, 1998.
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over the Landsat program.” Until the mid-1990s, Landsat, Spot Image and
the Indian Space Research Organization (ISRO) were the only sources of
commercial satellite imagery.

At present, aerial imagery, rather than satellite imagery, has the
largest share of remote sensing revenues.”” The satellite remote sensing
segment, however, is expected to grow at a faster rate than the aeria
segment. 78 Industry analysts expect that over 40 remote sensing satellites
will be launched in the next decade.”™ Frost & Sullivan estimated that the
remote sensing sector generated about $2.3 billion in revenuesin 1998 and
expects revenues to reach $5.1 billion by 2004.8 Governments are the
main customers of remote sensing products and thistrend islikely to
continue as commercia high-resolution satellite imagery becomes
available at lower costs.8!

There have been two key technological advances in satellite remote
sensing in the last decade: higher resolution and smaller satellites. For
example, prior to the launch of Space Imaging’ s Ikonos satellite, the best
commercialy available imagery was six-meter panchromatic resolution
imagery produced by the Indian IRS series of satellites. Higher resolution
improves the image and broadens its possible uses. Reduction in the size of
satellitesis significant because it lowers launch costs. For example, earlier
remote sensing satellites weighed between 1,000- 2,000 kg and typically
cost between $300 million and $350 million per satellite to manufacture
and launch. Newer satellites weigh between 68-720 kg and can be launched
on less powerful rockets for under $150 million, including manufacturing
costs. &

7 Lawrence W. Fritz, “Commercia Aspects of Space Remote Sensing Including Spin-Off Bene-
fits,” Background Paper in Space Benefits for Humanity in the Twenty-First Century (United
Nations, 1999), 173.

7 |bid.

7 |n 1998, Frost & Sullivan estimated space-based revenues to be $140 million, compared to about
$2.2 billion for the aerial remote sensing segment. Space Imaging Corporate Overview, 2000, http:/
WWW.Sspacei maging.com.

8 |bid.

7 The Teal Group forecasts that 43 commercial imaging satellites will be launched during 2001-
2010. “Teal Forecasts 43 New Commercia Imaging Satellites Valued at $3.62 Billion to be Built
and Launched During 2001-2010,” PR Newswire, 23 August 2000.

80 Robert K. Ackerman, “Geospatial Information Market Poised for Geometric Growth,” Sgnal
Magazine, (August 1998). Retrieved October 17, 2000, from the World Wide Web: http://
www.us.net/signal/Archive/Aug98/geospatial-aug.html.

81 John R. Copple, Letter to Senator Bill Frist, Senate Commerce Subcommittee on Science, 27 Feb-
ruary 1998.

8 |bid.
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B. Commercial Applications

There are anumber of commercial applications for satellite remote
sensing. These include for example, agriculture, civil and urban planning,
environmental and pollution monitoring, geological exploration, forestry,
insurance and terrestrial mapping. In agriculture, remote sensing satellites
enable identification of insects, disease and irrigation problems. Remote
imagery can assist local governments with urban planning, property
appraisal, emergency planning and response, and infrastructure
management. Color and near-infrared images have been used to identify
vegetation species and land cover and to measure environmental factors
that could affect ecosystems. The insurance industry is another market for
satellite remote sensing. Property loss evaluation and risk assessment
problems also lend themselves well to satellite imaging solutions. 83

Exploration of oil, gas, and mineral depositsisamajor market
opportunity for the commercial remote sensing industry. Asthe current
sources of supply of natural energy deposits decreases, governments and
corporations will continue to seek new methods to identify and locate large
supplies of natural energy resources. Oil and gas deposits can be identified
by combining imaging products with other types of geological data such as
seismic assessments and geological interpretations. Mapping also may
improve from remote sensing applications. one meter spatial resolution
satellite data would close the gap between satellite imaging products and
the aeria photographs currently being used for smaller scale mapping.8

Some companies are exploring the commercial market for satellite-
based radar remote sensing. Unlike visual imagery, which requires sensors
to detect light reflected off objects on the earth’ s surface, radar signals are
unaffected by cloud cover and darkness. Radar signals thus enable the
satellite to obtain images 24 hours a day in atmospheric conditions that
otherwise would render most other types of imaging satellites useless.

Spot Image has estimated that commercial radar imagery generated
about 15% percent of the global market revenues in the satellite imagery
segment in 1999.8 The prospects for alarge commercial market, however,

8 The National Imagery and Mapping Agency (NIMA), for example, notes that OrbView-2 and the
Indian IRS-1C satellites are used for disaster assessment for hurricanes and tornadoes. Laura Robin-
son, NIMA Commercial Imagery Program, Slide Presentation to the 3¢ National Space Forum, 2
June 1999.

84 Joanneum Research Institute, Overview of High Resolution Optical Satellite Systems, http:/
www.dib.joanneum.ac.at.
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are uncertain at this time. The current generation of radar remote sensing
satellitesin orbit is more applicable for scientific and geologic purposes
than for commercial purposes. For example, radar imagery may be used to
monitor glacial movements®® to map regions such as rain forests where
cloud cover is aproblem and to conduct environmental monitoring.8”

A number of governments and companies in the United States,
Canada and Germany have plansto launch commercia satellites with high-
resolution radar sensors within the next few years. In June 1998, the
Department of Commerce issued the first-ever license to build and operate
acommercia radar imaging satellite to RDL Space Corporation.s8 In
November 2000, however, RDL surrendered its license after NOAA
alleged that the company committed government-contract fraud.s NASA
is attempting to finance and build aradar imaging satellite.

Canada’ s Radarsat 1 satellite contains synthetic aperture radar sensors
with ground resolution capabilities of about 10 meters. A second Radarsat
satellite with ground resolution capabilities of its SAR sensorsto three
metersis scheduled for launch in 2002. European companies, with
assistance from European governments, are designing a radar imaging
satellite predominantly for commercial applications.® One such program
consists of atwo-satellite system, called TerraSAR, being designed by the
German Aerospace Center (DLR industry, DASA) (now part of the
Franco-German-Spanish industrial consolidation in EADS), the British
National Space Center and Matra Marconi Space U.K. The satellites,
tentatively scheduled for first launch in 2004, reportedly will carry X-band
and L-band radars capable of producing images with aresolution of one
meter.°t

8 Compiled by Stephanie G. Rosenfeld, “Marketplace,” Space News, 21 February 2000. Retrieved
October 31, 2000, from the World Wide Web: http://www.search.mconetwork.com/smembers/
sarch/sarch00/SN0221V .HTM.

8 Hall, Dorothy K., “ Satellite Remote Sensing (Imaging).” Retrieved October 31, 2000, from the
World Wide Web: http://chht-ntsev.er.usgs.gov/Glacier_wkshp/srs.htm.

87 Canadian Space Agency, RADARSAT Background, http://www/space.gc.ca.

8 Jason Bates, “RDL Nabs First License for U.S. Radar Satellite,” Space News Online: This Week,
22-28 June 1998. Retrieved October 31, 2000, from the World Wide Web: http://www.space.edu/
mailing-lists/forum/msg00599.html.

89 “RDL Cedes Satellite License in Response to Fraud Allegations,” Space News, 14 November
2000. Retrieved November 14, 2000, from the World Wide Web: http://www.spacenews.com/
smembers/sweek/index.html.

% The German Ministry of Defenseis developing a four-six satellite constellation of SAR-Lupe sat-
ellites for military applications through OHB-System of Bremen and Astrium GmbH of Munich.
Peter B. de Selding, “ German Satellite Plan Could Reignite French Partnership,” Space News, 26
June 2000. Retrieved from the World Wide Web: http://www.search.mconetwork.com.
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C. Remote Sensing Satellite Programs and Companies

1. United States

U.S.-based companies began to enter the commercial satelliteimaging
market in the mid-1990s. It has taken longer than anticipated to deploy
remote sensing satellite systems because of regulatory issues, funding
considerations and technical problems. Today, EarthWatch Inc. and Space
Imaging offer one-meter resolution imagery.®2 In 2001, Orbimage plans to
launch a one-meter resolution satellite and the world’ s first hyperspectral
imaging satellite.*

In December 2000, the Department of Commerce, National Oceanic
and Atmospheric Administration (NOAA), which licenses the operation of
remote sensing satellites in the United States, authorized Space Imaging
and Earth Watch to provide half-meter imagery—the highest resolution
imagery ever authorized in the United States.® Space Imaging plans to
provide half-meter imagery in 2004, when it launches a second satellite.
Under U.S. regulation, however, commercial providers cannot release half-
meter imagery until 24-hours after it is obtained. The purpose of the
restriction is “to mitigate concerns that foreign governments could use the
photographs to conduct military operations against U.S. forces.” %

2. Foreign Programsand Satellite Systems

Several foreign countries currently have or are developing remote
sensing capabilities. Among these, France, Japan, India, Israel, Russia and
China/Brazil have the most substantial capabilities. More than 20 nations
plan to launch their own remote sensing satellites by 2005.%

91 Peter B. de Selding, “ Germany Plans to Use X-Band Technology for Commercia Imaging,”
Space News, 6 March 2000. Retrieved Octaober 31, 2000, from the World Wide Web: http://
www.search.mconetwork.com/smembers/sarch/sarch00/sn0306j.htm.

92 Space Imaging Corporate Overview, http://www.spaceimaging.com. The main investorsin Space
Imaging are the U.S. companies L ockheed Martin and Raytheon. Additional investors include these
foreign entities: Mitsubishi Corporation of Japan, the Swedish Space Corporation, Europe’ s remote
sensing affiliates, Hyundai of South Korea, Van Der Horst Ltd. of Singapore and Thailand’ s Loxley
Public Company Ltd.

9 Orbimage, http://www.orbimage.com.

% Jason Bates, “U.S. Approves Licenses for Two Imaging Satellites with Half-Meter Resolution,”
Spacenews.com, 18 December 2000, http://www.space.com/busi nesstechnol ogy/business/
satellite_licenses 001218.html.

% Andrew Koch, “ Space Imaging Gets .5m Go Ahead,” Jane's Defence Weekly, 10 January 2001.
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Franceisastrong foreign player. With cooperation from Belgium and
Sweden, beginning in 1982, the French space agency Centre National
d’ Etudes Spatiales (CNES) devel oped the Spot Image remote sensing
satellite system.®” The Spot program now includes commercia satellites
capable of providing panchromatic images at 10-meter resolution,®
sensors for vegetation and biosphere applications and a Pastel optical
terminal that can provide intersatellite laser connectivity.® Spot Image’s
customers include military users.1%

U.K.-based Surrey Satellite Technology Ltd. is building a*“Disaster
Monitoring Constellation” (DMC). The system consists of five satellites
that will provide satellite coverage of participating countries affected by
disaster once every 24 hours. The Surrey system will offer 36-meter
resolution images from satellites at 425-mile polar orbits. The British
government and Algeria have announced that they will acquire thefirst two
DMC satellites. 101

The Japanese government has supported the development of
indigenous satellite technologies, even while it has continued purchasing
images from companies in the United States and el sewhere.1°2 The
Japanese government continues to fund satellite devel opment by Japanese
companies despite the fact that those satellites cost about 50% more than
similar U.S. satellites.103

The Indian Space Research Organization, which was established in
1972, monitors India s remote sensing satellite programs. Following its
first launch in 1987, Indianow has four Indian Remote Sensing (IRS)
satellitesin orbit. Its most advanced in orbit IRS satellite is capable of
producing panchromatic images at about six-meter resolution.* India

% Lawrence W. Fritz, “Commercia Aspects of Space Remote Sensing Including Spin-Off Bene-
fits,” 172.

97 Spot Image’ s main shareholders are CNES (35%), Matra Marconi Space (23%), the French
National Geographic Institute (10%), and entitiesin Belgium, Sweden and Italy (combined share of
11%). The Spot Image websiteis: http://www.spotimage.fr.

% Spot 5, which is scheduled to be launched on an Ariane booster in 2002, will provide five-meter
resolution for panchromatic images and 10 meters for multispectral images. CNES-supplied infor-
mation on the Spot program (1999), http://www.cnes.fr.

9 “World Survey of Remote Sensing Satellites,” Air and Cosmos/Aviation International, 4 April
1997. FBI S trandation FTS19970801001299.

100 Spot Image mission statement, http://www.spotimage.fr.

101 Brown, Satellite Telephony, 42-44, supra n.2.

102 “ Progress of Japanese Satellite,” Asian Office of Aerospace Research and Devel opment
(AOARD), http://www.nmjc.org/aoard/jsatel lite.ntml.

103 A 1969 Japanese Diet resolution allows NASDA to cooperate with Japanese companies on com-
mercial programs that are not expressly military in nature. Kyle T. Umezu, “EarlyBird Tweaks the
Law,” Japan Space Net, 1997, http://www.spacedaily.com.
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plans to launch a series of remote sensing satellites through 2003, which
include the IRS-P6 with areported 2.5-meter resolution capability.1%
India’ s commercia activities for its remote sensing satellites include
distribution relationships with EOSAT in Norman, Oklahoma and
Euromap, a subsidiary of GAF located in Munich, Germany.106

Although many of the Israeli remote sensing programs are military in
nature, the Israel Space Agency, founded in 1983, has conducted a
significant amount of research and other such activities with American and
European partnersin the area of civil space. The Eros satellite program is
being devel oped through West Indian Space, ajoint venture between 1Al
and Core Software Technology of Pasadena, California.1%” The Eros
satellites will have resolution capabilities of about one meter in the
panchromatic range, making them competitive with those offered by U.S.-
based companies.1% Russian remote sensing satellites purportedly are
capable of mapping the earth’ s surface at one-meter resolution. 1%
According to the Russians, the el ectro-optic cameras aboard its satellites
can cover 60,000 square kilometers of the earth’ s surface with one picture,
acapability, they claim, that U.S. cameras do not possess. 110

In 1988, Chinaand Brazil established ajoint program to cooperate on
the devel opment of an earth resources satellite. In October 1999, Chinaand
Brazil launched the ZY -1 satellite with 20-meter resolutiont! and in 2000,
the ZY -2 satellite. 112

104 Gerald Steinberg, “Dua Use Aspects of Commercial High-Resolution Imaging Satellites,” Mid-
east Security and Policy Studies, No. 37, Section 1V, February 1998.

105 |RS-P6, also called Cartosat-1, is scheduled for launch in 2001-2002. See “World Survey of
Remote Sensing Satellites,” Air and Cosmos/Aviation International, April 4, 1997. FBIS trandation
FTS19970801001299. Additional information on IRS satellitesis available from the Indian Space
Organization website, http://www.isro.org.

106 “\WWorl dwide Survey of Remote Sensing Satellites,” Air & Cosmos/Aviation International, April
4, 1997. FBIS translation FTS19970801001299.

107 Marco Caceres, “Focus Sharpens for Imaging Satellite Market,” Aerospace America, September
2000, 18.

108 West Indian Space intends to offer one-meter imagery at a substantial discount to imagery
obtained from Space Imaging’ s Ikonos satellites, which Israeli industry considersto be its greatest
competitor. Amnon Barzilay, “Israel: Launch of First Eros Satellite Postponed,” Ha’ aretz, Decem-
ber 30, 1999. FBIS Translation FTS20000102000353.

109 Sovinformsputnik, http://www-com.iasis.svetcorp.net.

110 “K osmos Satellite Reaches Orhit, Starts Operation,” Interfax, February 18, 1999. FBIS transla-
tion FTS19980218001178.

11 Chinais responsible for about 70% of the costs of the joint program. “ China-Brazil EO Bird
Alive and Well In Orbit,” SpaceDaily, 3 February 2000. Retrieved October 28, 2000, from the
World Wide Web: http://www.spacer.com/news/china-00d.html.

112 “ China Launches Remote Sensing Satellite,” SpaceViews, 1 September 2000. Retrieved October
28, 2000, from the World Wide Web: http://www.spaceviews.com/2000/09/01a.html.
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D. National Security Implications

The commercial satellite remote sensing sector has important
implications for U.S. national security—both as challenges and
opportunities. The objective of Presidential Decision Directive 23 is“to
support and enhance the U.S. industrial competitivenessin the field of
remote sensing space capabilities while at the same time protecting U.S.
national security and foreign policy interests.” 113

Foreign suppliers such as Spot Image of France have an established
market for imagery data from their commercial satellite operations. The
Japan NASDA ALOS (Advanced Land Observation Satellite),'4 a
mapping and environmental research applications satellite with resolution
in the 2.5-meter range, is considered by some observers to be “ nothing
more than a Japan Defense Agency mission in disguise.” 11> Moreover, the
technol ogies on these ostensibly commercial programs are likely to be
adapted for the reconnaissance satellites currently being devel oped by
Mitsubishi Electric Corporation as the lead contractor.16 India views its
remote sensing space programs as a matter of national prestige; Prime
Minister A.B. Vajpayee, who presided over India’s nuclear testsin May
1998, has praised the scientists at | SRO, saying that satellites are part of
“the cardinal principle of self reliance.” 117 By offering its satellite imagery
on the commercial market, India can gain needed funding to support its
space development programs.8 |srael’ s expertise in military imaging
satellites will increase its competitiveness in the commercial market. Israel
expects to sell its satellite products to both government and commercial
users.119

113 White House Press Release, “ Foreign Access to Remote Sensing Space Capabilities,” Fact Sheet,
10 March 1994,

114 AL OS is thought to be scheduled for launch about 2002. John C. Baker, “High Expectation:
Japan Bolsters Its Imaging Satellite Capability,” Centre for Defence and International Security Stud-
ies, Guest Columnist section (May 14, 1999), http://www.cdiss.org.

115 Kyle T. Umezu, “EarlyBird Tweaks the Law,” Japan Space Net, 1997, http://www.space-
daily.com.

116 The firing of a North Korean Taepo Dong missile over the territory of Japan in August 1998 has
galvanized public opinion about developing additional defense capabilities such as observation sat-
ellites. The Japanese government is planning to introduce four reconnaissance satellites, two with
optical sensorsin the one meter range and two with SAR in the one-three meter range. Japan
Defense Agency, Defense of Japan 1999 (Japan: Urban Connections, 1999), 207.

u7 “Vajpayee Laud’ s ISRO’ s Space Program,” Deccan Herald, November 2, 1998. FBIStrandation
FTS19981102001620.

118 | ndia hopes to attract business by offering its space launch capabilities at lower prices than Amer-
ican or European facilities. It has sighed agreements, for example, to launch South Korean satellites.
“Commentary Notes Scope for Commercial Use of Space,” All India Radio General Overseas Ser-
vice, September 30, 1997. FBIS trandation FTS19970930000411.
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Asthe global market is becoming increasingly competitive, the
challenge to U.S. industry to compete is greater. At the sametime, U.S.
Government regulation requires companies to permit the U.S. government
accessto al records for satellite tasking and to notify the U.S. government
of any new foreign customers.12 [n addition, U.S. government regulation
prohibits U.S. companies from offering better than two-meter resolution
images of Israel on the commercial market.12! These regulatory restrictions
create impediments and uncertainties with consequence.

Slowing growth of the U.S. remote sensing satellite industry not only
has economic and market effects, but also affects availability of
commercia satellite imaging products for the U.S. Government. The
success of U.S. remote sensing satellite companies could potentially
benefit the U.S. government by creating a solid base of American suppliers
to support the government’ s requirements for satellite imaging data. For
example, the National Imagery and Mapping Agency (NIMA)12 plans to
buy $35 million worth of commercia imagery and ground equipment in
fiscal year 2001 for uses ranging from military planning to disaster relief
operations.' |t has noted that the organization would like to purchase
more commercial satellite imagery but the existence of asingle supplier (at
thistime) has limited its plans. In addition, in support of the U.S.
Government’ s recent half-meter license authorization, NIMA noted that
the use of commercial imagery isimportant to relieve pressure on heavily
tasked U.S. intelligence sources.?

An independent Commission established by Congressto review
NIMA (NIMA Commission) stated in its December 2000 report that it
“endorses the move to allow US companies to move to higher resolution as
required by the competition and demanded by the marketplace. It will
demonstrate continued technical superiority and signal US government
intent to keep US companiesin the forefront.” 2% The NIMA Commission

119 West Indian Space's biggest client isthe Isragli Defense Ministry, but the company, expectsto
sell commercia imagery to defense ministries of other countries. Amnon Barzilay, “Israel: Launch
of First Eros Satellite Postponed,” Ha' aretz, December 30, 1999. FBIS Trandation
FTS20000102000353.

120 Jonathon Ball, Trendsin Commercial Spacein 1996: Satellite Remote Sensing. Retrieved Octo-
ber 17, 2000 from the World Wide Web: http://www.ta.doc.doc.gov/oasc/tics/rmtsens.htm.

121 Thisrestriction is based on the Kyl-Bingaman amendment to the Fiscal Y ear 1997 DoD Authori-
zation bill. Dee Ann Davis, “ Shutter Control Rattles Industry,” Geo Info Systems, September 1999,
http://www.geoinfosystems.com.

122 Established in 1996, NIMA providesthe U.S. Government, including the Department of Defense
and the Intelligence Community, imagery and geospatial information.

123 Andrew Koch, “ Space Imaging Gets .5m Go Ahead,” Jane's Defence Weekly, 10 January 2001.
124 | bid.
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also explained that “improved resolution clearly allows new information to
be extracted from an image. Asimagery moves ... to one meter and below,
military applications move beyond terrain analysis, through gross
targeting, to precision targeting, bomb damage assessment, order-of-battle
assessment, to technical intelligence findings.” 126

(Section V..E. below, which discusses the implications of
multinational alliances and globalization with respect to communications
satellites, is generally applicable to other satellite services, including
remote sensing satellites. In addition, Section V1. below, which discusses
legal and regulatory issues and the need for interagency coordination
involving all four space sectors, has applicability to remote sensing satellite
services.)

IV. Location, Navigation and Timing Satellite Services

A. Background

Global Positioning System (GPS) satellites broadcast signals that
allow receiversto derive precise timing, location and velocity information.
The U.S. GPS consists of three components: the space segment, the control
segment and the user segment. The GPS space segment, which the
Department of Defense owns and operates, consists of a minimum of 24
satellites (six planes of at least four satellites each) in near-circular semi-
synchronous orbits (one orbit every 12 hours) evenly spaced around the
earth. Each planeisinclined 55 degrees to the Earth’s equator. This
configuration allows any GPS user anywhere on the earth to see at |east
four satellites.12” The satellites carry very stable atomic clocks that are used
to derive the ranging signals.

The Department of Defense also owns and operates the GPS
operational control segment, which consists of monitor stations, ground
antennae and a master control station. The five monitor stations located
around the world track and monitor GPS satellite navigation and timing

125 | ndependent Commission on the National Imagery and Mapping Agency, “ The Information
Edge: Imagery Intelligence and Geospatial Information in an Evolving National Security Environ-
ment,” Report of the Independent Commission on the National Imagery and Mapping Agency, Final
Report (December 2000) (2000 NIMA Commission Report).

126 |pid., 15.

127 Three satellites are required to “fix,” or locate a position, and afourth determines the precise time
of thefix.
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signalsto estimate the orbits and clock behavior. The four ground antennae
located around the world upload information to the satellites and monitor
satellite state of health. The Master Control Station in Colorado Springs
processes data, generates satellite commands and new navigation updates
provided to the satellites once or twice daily.

The user segment consists of GPS receivers that are hand carried or
installed on aircraft, ground vehicles, or sea-going vessels. The receivers,
which are owned by both civilian and military users, detect, decode and
process the signals transmitted by the satellites. The receivers convert the
signalsinto position, velocity, and time estimates, allowing the user to
determine alocation instantaneously with a high degree of accuracy.

The U.S. Government originally developed GPS for military
applications with limited provisionsfor civil access on a subscription basis.
The Department of Transportation isthe lead agency for all federal civil
GPS matters. The Department of State is charged with developing bilateral
and multilateral guidelines on the provision of GPS services. Since 1984,
however, the U.S. government has allowed free public access to GPS
signals, albeit at a downgraded quality.2 In May 2000, the U.S.
government ended the practice of downgrading the quality of signals from
its GPS satellites.’ The ending of “ Selective Availability” alowed users
worldwide to obtain location accuracy within less than10 meters.’® The
improved accuracy is expected to increase the use of GPS-related
technology in the commercial market.

Over the past three to four years, the location/navigation sector has
been growing at an annual rate of about 20-25% and is expected to
continue to become a major revenue-producing part of worldwide
commercia space industry within the next five years. One estimate is that
GPS equipment and services revenue will increase from about $6.1 billion
in 1999 to about $16.1 billion in 2005.131 GPS equipment and services are
expected to produce about 10% of the total world space revenue by

128 Jonathon Ball, et. al. “ Positioning and Navigation with GPS,” 1997. Retrieved October 15, 2000,
from the World Wide Web: http://www.comlinks.com.

129 .S, Improves Quality of GPS Signals,” SpaceViews, 2 May 2000. Retrieved October 15, 2000,
from the World Wide Web: http://www.spacenews.com.

130 Department of Defense, “Global Positioning System (GPS) 2000,” Report to Congress (October
2000), 2 (DOD, 2000 GPS Report to Congress).

1381 | SBC, Space Industry 2000, 17, supra n.37.
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2005.132 The Department of Commerce estimates worldwide annual sales
of GPS goods and service of at least $16 billion by 2003, with the United
States expected to retain about athird of the global market share.133

B. Commercial Applications

The number of commercial applications for location/navigation
satellite signalsisincreasing. The precisely timed signals emitted by the
satellites can be used for a multitude of purposes, including the control of
automated farm equipment, emergency location services, the timing of
signas for the wireless telephone industry, and as the basisfor aU.S.
national air traffic control system.

1. Navigation Services

Over the near term, the GPS car navigation market is expected to
increase in the United States, Europe and Japan. The International Trade
Administration projects that the car navigation segment will continue to be
the largest revenue-producing GPS segment through 2003, but growth in
the segment is expected to slow as the market becomes saturated.3* GPS
signals can be combined with communications satellite assets to provide
efficient routing and scheduling information, as well asthe real time
tracking of high-value or dangerous cargoes. GPS location signals can be
used to track and locate most transportation vehicles in the ground, sea, or
air.13s GPS provides life-saving location and navigation information in
search and rescue and emergency situations. For example, on December
17, 2000, U.S. Coast Guard helicopters rescued 34 crewmembers from a
passenger ship, Sea Breeze |, which was sinking about 200 miles east of
Cape Charles, Virginia. GPS technology allowed rescuers to identify the
location of the ship and enabled the timely and successful rescue of the
ship’s entire crew. 136

132 GPSrevenues are estimated at $16 hillion in 2005, compared to direct-to-home revenues at about
$36 billion, and broadband revenues at about $15 billion. Ibid.

133 DOD, 2000 GPS Report to Congress, 9-10, supra n.130.

134 |nternational Trade Administration, Global Positioning System: Market Projections and Trends
in the Newest Global Information Utility (September 1998), 5.

135 The tracking segment is expected to grow almost as large as the car navigation segment within a
few years.

136 “ Coast Guard Rescues 34 People Update 1,” Coast Guard News, 17 December 2000. Retrieved
December 19, 2000, from the World Wide Web: http://mwww.uscg.mil/d5/news/2000/r162_00.html.
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GPS signals are considered extremely reliable and efficient for
aircraft tracking applications. In 2002, the Federal Aviation Administration
(FAA) intends to implement an all-GPS location/navigation system
throughout the National Airspace System (NAS) as a means to save on
operating costs3’ to provide basic navigation capability.3® Another
valuable GPS application is related to emergency services. The Federal
Communications Commission (FCC) has mandated that by October 2001,
mobile cellular telephones must be capable of providing users positions
within 25 metersin case of an emergency.1¥

GPS technologies are extremely valuable for agriculture purposes,
and can help guide farm equipment for planting and other uses, 4
increasing efficiency and reducing per acre costs.'*t GPS signals may be
used to measure structural deformitiesin infrastructure such as bridges and
railroad tracks2 or to measure structural movements of hydroelectric
dams or of high-speed rail tracks.

2. Timing Services

The extremely accurate atomic timing clocks in the GPS satellites
transmit information to any point in the world, twenty-four hours per day.
GPS clocks provide ideal solutions to many of these synchronization
requirements. It is becoming less expensive for telecommunications
companies to deploy GPS receivers to synchronize their network clocks
rather than maintain a separate timing system, which is not likely to be as

187 The FAA’s GPS Transition Plan estimated the operations and maintenance (O& M) costs of the
existing aircraft navigation systems at $200 million per year, compared to an O& M cost of about
$80 million for the GPS-based system. GPS Transition Plan, Federal Aviation Administration
Office of System Architecture and Investment Analysis, 30 October 2000, Chapter 4, p.14.
Retrieved October 30, 2000, from the World Wide Web: http://www.faa.gov/asd/gpstrans.htm.

138 Paula Shaki Trimble, “FAA Slows GPS Plans,” Federal Computer Week ( 27 March 2000).
Retrieved October 30, 2000, from the World Wide Web: http://www.fcw.com./fcw/articles/2000/
0327/news-faa-03-27-00.asp.

139 Paula Shaki, “ GPS Poses Marketing Challenge,” Space News, 15 February 1999, 10. Retrieved
October 29, 2000, from the World Wide Web: http://search.mconetwork.com/smembers/sarch/
sarch99/sno215fg.htm.

140 “Trimble Brings GPS Precision to Agriculture,” Space Daily, 8 February 2000. Retrieved Octo-
ber 30, 2000 from the World Wide Web: http://www.spacedaily.com/news.

141 For example, GPS can help reduce “ Guess rows’ refer to the portions of afield that may be
missed or where wasteful overlap may occur as the equipment makes pass after passin afield. lbid.
142 The Applied Research Laboratories at the University of Texas has devel oped a prototype GPS-
based bridge monitoring system. Keith Duff and Michael Hyzak, “ Structural Monitoring with GPS,”
Public Roads, (Spring 1997). Retrieved October 29, 2000, from the World Wide Web: http://
www.tfhre.gov/pubrds/spring97/gps.htm.

143 “Trimble Offers Internet GPS Time Standard,” SpaceDaily, 3 August 1999. Retrieved October
30, 2000, from the World Wide Web: http://www.spacedaily.com.

33



Commercial Space and United States National Security

accurate. These applications are expected to increase as new information
technologies are developed and introduced. The range of applications for
GPS and its necessity in an increasingly information-technol ogy
dominated world are making GPS an indispensable part of the
infrastructure of modern global societies. The GPS timing segment grew at
arate of 65% in 1997, compared to the 23% rate in the overall GPS market
itself,144

The timing mechanism in the GPS system is critically important to a
number of other technologies and services. For example, technologies for
the electronic switching and transmission of voice, data and video require
extremely accurate time synchronization. Broadcast radio and television
and wide and local area networks require accurate time transfer.14> Cellular
telephones that operate on a time-based technology aso rely on accurate
timing. Financial banking and the growing e-commerce industry, require
some form of accurate synchronization to certify the time of transactions.
Network routers and switches require timing synchronization that GPS
signals can provide. Wireless telecommunications data transfer requires an
independent timing source so that signals are not lost or dropped because
of electronic interference with system clocks of wireless stations.

C. Technological Trends

The two most important technological trendsin the GPS industry are
the decreases in cost of GPS receivers and the productivity gains from
embedded software. Hardware cost decreases have made GPS technology
affordable to many more consumers and hardware size reductions have
made GPS technology much more convenient. In 1983, when GPS
commercial receivers became available, the cost was over $150,000 for
equipment that weighed over a hundred pounds. In 1998, GPS receivers
were available in handheld versions weighing less than 12 ounces for about
$100.146

144 Paula Shaki, “ GPS Firms Capitalize on Boom in Timing Market,” Space News, 7 September
1998, 22.

145 | SBC, Space Industry 2000, 44, supra n.37.

146 Scott Pace and James E. Wilson, Global Positioning System: Market Projections and Trendsin
the Newest Global Information Utility, International Trade Administration, Office of Telecommuni-
cations, U.S. Department of Commerce (September 1998), 40.
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U.S. firms are principal providers of GPS products. Trimble
Navigation, Orbital Science, Rockwell, and Motorola produce and package
complete GPS user equipment, while Boeing Corporation manufactures
GPS satellites. Outside of the United States, the Japanese market has the
largest GPS revenues and is expected to increase in proportion to other
regional markets in the short term, mostly because of car navigation
sales. 147 Japanese companies involved in the manufacture of GPS receivers
are Nippon Motorola, Mitsui, Pioneer Electronic, Sharp Sony and Toyota.
The Japanese GPS industry tends to receive substantial support from the
government and from private Japanese car and railroad manufacturers,
which are major users of Japanese GPS equipment. 148

D. National Security Implications

1. U.S. GPS System

Some of the GPS satellites currently on orbit lack redundancy and
thereisasmall probability that three or more satellite could fail. The
Department of Defense is committed to ensuring that adequate satellites
are available, in orbit and ready for launch. Should the number of
operational satellitesfall below desired levels, however, GPS usersin some
areas could experience reduced accuracy and coverage could be affected
that will be launched prior to the cessation of on-orbit satellites.” 149

2. Foreign Navigation and L ocation Satellite Systems

Foreign country development of navigation and location satellite
services raise issues regarding radio frequency spectrum, interference and
compatibility issues regarding the GPS system. In addition, the foreign
satellite systems may be used for military purposes.

Russia has a navigation and location system called the Global
Navigation Satellite System (GLONASS). It issimilar to U.S.-based GPS,
but is considered to be less reliable by most worldwide users. The

147 | bid., 29.

148 The Japanese OEM companies, the major users, and the Ministry of Posts and Telecommunica
tions, as well as the Japan National Police Agency, belong to the Japan GPS Council, which is the
counterpart of the U.S. GPS Industry Council. Ibid., 29.

149 DOD, 2000 GPS Report to Congress, 1-2, supra n.130.
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European Union has plans for developing a constellation of global
positioning satellites called Galileo.'® A purpose of the project isto
provide an alternative system in the event that the region would be denied
access to the U.S. GPS system during aregional crisis within Europe.®s! In
addition, the European Union expects to receive substantial industrial
benefits from implementing a global navigation and positioning system,
principally improving the technological competitiveness of European
manufacturers.152 The Galileo system has required negotiations between
the United States and the European Union regarding coordination of links
between the Galileo constellation and the U.S.-operated GPS system. 153

The Japanese government also has studied the possibility of
developing a navigation and location satellite system of its own. In 1996,
Japan’s National Space Development Agency (NASDA) submitted a plan
to deploy afour-satellite test system in 2002 to support local GPS systems
in Japan and the Asian region with the option of building alarger system
later. Like the Europeans, Japanese observers have recognized that Japan
should develop or at least explore alternatives to the U.S.-controlled GPS
signals.

Given these foreign sentiments, it is likely that foreign nations, in
addition to Russia, will begin to deploy their own navigation and locations
systems within the next decade. Despite the technical considerations and
costs of doing so, other countries have concerns about depending on the
U.S. government for global positioning requirements. Once these countries
deploy navigation and location systems of their own, they and others may
derive similar national security, commercial, civil, economic and
technological benefits that the U.S. GPS system affords this nation.

(Section V.E. below, which discusses the implications of
multinational alliances and globalization with respect to communications
satellites, is generally applicable to other satellite services, including
location, navigation and timing satellite services. In addition, Section V1.
below, which discusses legal and regulatory issues and the need for
interagency coordination involving all four space sectors, has applicability
to location, navigation and timing satellite services.)

150 Council of the European Union, Council Resolution On the Involvement of Europe in a New Gen-
eration of Satellite Navigation Services—Galileo Definition Phase, 19 July 1999.

151 The European Commission, Galileo Definition Phase: Initial Results, 7 June 2000, 20.

152 | bid., 21.

153 Sandrall. Erwin, “Europe’s Galileo Plans to Challenge U.S. GPS Dominance,” National Defense
Industrial Association Feature (June 2000).

36



Commercial Space and United States National Security

V. Communications Satellite Services

A. Background

The commercial communications satellite sector provides an array of
services to millions of users around the globe. Satellite communications
services alow businessesto track inventory, ajournalist to file astory from
abroad, aU.S. Navy sailor to call home from sea, a student in Africato
access the Internet or a U.S. company to beam video programming in
South America. Commercia satellite systems also support intelligence,
defense and foreign policy missions of the United States and its allies.

Today, the commercial communications satellite ssgment represents a
significant portion of the worldwide space industry. ING Barings estimates
that global commercial communications satellite revenues in the year 2000
will total $50.1 billion, nearly double to $95.4 billion by 2005 and reach
$121.7 billion in 2009.1* Although competition from other types of
telecommuni cations services—principally fiber—and regulatory policies
affect the commercial communications satellite services segment, analysts
forecast that the satellite industry will grow, particularly for broadband
and Internet services.1%6

The number of commercial communications satellites is expected to
increase. Futron Corporation forecasts that the number of commercial
communications geostationary satellites will ailmost double by 2010, from
approximately 200 today to approximately 290 in 2005 and 375 in 2010.%57

154 ING Barings, Satellite Communications, 7, Exhibit 1-3, supra n.45. Thisfigureincludes expected
revenues from broadband, U.S. Direct Broadcast Satellite Services (DBS), Direct-to-Home (DTH)
Satellite Service, international DBS/DTH, Digital Audio Radio Satellite Service, Mobile Satellite
Service, Fixed Satellite Service, Very Small Aperture Terminals (VSATS), Little Low Earth Orbit
Satellites and Manufacturing and Launch Services.

155 See, e.g., Booz, Allen & Hamilton, 2000 Defense Industry Viewpoint, supra n.36 (stating that
many companies such as GM Hughes Electronics are “now focusing on the higher growth/higher
return businesses of satellite services’); ISBC, Space Industry 2000, 10, supra n.37 (“the satellite
services market is experiencing tremendous growth”).

1% See, e.g., Merrill Lynch, Satellite Communications, supra n.8; ING Barings Satellite Communi-
cations, supra n.45; James M. Gifford, “ Analysts Predict Industry Growth Via Internet,” Space
News, 4 December 2000, 8 (“ Analysts expect the global growth of the Internet to provide healthy
revenues for commercia satellite communications companies over the next couple of years’).

157 Futron Corporation’s 10 Y ear Commercial Satellite Forecast (October 2000). These figures are
based on demand forecasts for communications services in 42 geographic areas of the world, taking
into account projected infrastructure buildout, regulatory environment and other factors. The figures
exclude remote sensing and navigation satellite services.
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Highest growth is expected in data communications, with business data
communications accounting for about 60% of the geostationary
commercia data communications satellite market. 158

B. Communications Satellite Technology and I nvestment
I ncentives

The technological characteristics of any telecommunications source,
as well as the geographic and demographic features of a service area,
influence investment incentives and infrastructure deployment. For
example, in urban areas in the United States with high-density population,
the traditional infrastructure has been wireline networks. Areas with low-
density populations, such as rural areas, however, generally have fewer
wireline networks because the return on investment is not commercially
viable. In some rural or remote areas, satellites provide basic
telecommunications services. Satellites also are useful for serving
geographic areas that have rough terrain where it is more difficult or
expensive to install fiber networks. Where there are no ground-based
telecommuni cation sources avail able—ships at sea, for example—satellites
offer the only alternative.

Industry observerslink the technological features of satellites to the
industry’s growth potential. ING Barings states that “While it istrue that a
host of terrestrial technologies ... will challenge broadband satellite
networks for market share in the broadband sector, satellites are poised to
claim a substantial portion of the total broadband market due to a number
of advantages they hold over terrestrial competitors.” 15

158 | bid.

159 NG Barings, Satellite Communications, 22-23, supra n.45. ING Barings cites the following
advantages of satellites: distance and terrain insensitivity (making satellites “ideal solutions’ for
broadband services to remote or underdevel oped areas where terrestrial technologies are not cost
effective or geographically feasible); satellite systems avoid interruptions that frequently occur over
congested terrestrial networks; satellites easily can be designed to deliver bandwidth on demand to
users within a coverage area; satellites are the “most cost-effective”’ solution for providing broad-
band services on a global basis because terrestrial systems are significantly more expensive to
deploy worldwide; satellites can be deployed more rapidly than terrestrial aternatives (three-five
years). ING Barings notes that higher-powered transmission capabilities, narrow spot
beams and improvements in switching technol ogies could make satellite systems compet-
itive (or at least an alternative) to terrestrial communications systems. See also Merrill
Lynch, “Eye in the Sky: 4Q00 Preview,” 9 January 2001, 9 (Merrill Lynch, 4Q00 Pre-
view).
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Satellites have both technical limitations and advantages. For
example, because of the far distance of satellites from the Earth, especially
geosynchronous satellites, there is a slight delay in communication
transmissions. V oice communications are especially affected by thisdelay.
In addition, atmospheric conditions such as rain can affect quality. At the
same time, satellite technology isimproving. Technological developments
permit more economical use. For example, satellites can operate on-orbit
for longer periods of time, reducing replacement and launch costs. While
Early Bird, the world' s first commercial communications satellite, had a
four-year consecutive lifespan,® a satellite’ s lifetime now is about 15
years.

Today’s new, larger satellites can deliver more tailored and smaller
spot beams to serve different types of customers. Differential capacity and
longer satellite lifetimes allow for lower costs per digital bit of data than
those offered by smaller satellite designs.161 Multicasting eliminates need
for redundant, multiple data streams when many users request identical
data. Caching will enable the transmission to and storing of Internet dataon
local servers, reducing the need to retrieve data directly from the content
source, thereby reducing congestion in the U.S. terrestrial backbone,
particularly at frequently-accessed Internet sites. In addition, satellites are
heavily used to “backhaul” Internet traffic to and from Internet Service
Providers (1SPs) located outside the United States.

Very Small Aperture Terminals (VSAT) networks are particularly
efficient means of point-to-multipoint distribution. VSAT networks consist
of asatellite, a central (“hub”) ground antenna about three to six feet in
size, and up to thousands of remote smaller ground antenna.162 VSATSs
provide two-way voice, data and video communications. They offer fast
delivery, flexibility, low cost solutions, user control, low expansion costs,
high reliability, predictability and overall network availability at levels up
t0 99.9%.163 Financial ingtitutions utilize VSAT networks for credit
authorizations and on-line trading services, energy companies use VSATS
to monitor pipelines; and shipping companies use VSAT networks to track
shipping, provide on-time delivery, and conduct customer business. Wal-

160 http://www.hsc.com/factsheets/376/earlybird.

161 James M. Gifford, “ Analysts Predict Industry Growth Via Internet,” Space News, 4 December
2000, 8.

182 Merrill Lynch, Satellite Communications, 63, supra n.8. VSATs are best-suited for situationsin
which the transmission from the hub to the remote site is faster than that from the remote sitesto the
hub. 1bid.

183 Merrill Lynch, Satellite Communications, 65-66, supra n.8.
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Mart, for example, uses a PanAmSat-based VSAT system to connect more
than 3,000 of its stores, Sam’s Clubs and distribution centers across the
United States.64

Availability of sufficient satellite capacity also affects the industry’s
viability. Satellite companies often sell most of the capacity on a satellite
prior to launch, leaving little excess capacity. In addition, broadband
applications—for which satellites hold great potential—need tremendous
amounts of bandwidth. The capacity on terrestrial wireline systems
generally far exceeds satellite capacity.165 Another concern is current
delaysin the devel opment of new launch vehicles to launch the next
generation of satellites, which are heavier due to enhanced capabilities. In
addition, companies cite lack of public awareness of satellite technology
and other factors as affecting the market. For example, lack of trained
satellite service peoplein the quickly changing field of satellite technology
isaanother challenge. 166

Financial, economic and competition factors substantially influence
viability. As aresult, the commercial communications satellite market has
fluctuated. Competition from land-based systems, steep initial costs of
designing, constructing and launching satellite systems, particular business
plans and regulatory delay have created problems for some types of
satellite services.’6” Consequently, some commercial satellite providers
have been forced to change their marketing strategies, merge with other
companies or file for bankruptcy.

Satellite systems that have experienced difficulty are global mobile
low earth orbit (LEO) (nongeosynchronous) systems such as those of
Iridium, Globalstar and 1CO. These systems each involve large
constellations, require high start-up costs and face stiff competition from
terrestrial systems. For example, Iridium developed a global constellation
of 66 LEO satellites to provide mobile telephone services. Iridium started
operating in 1998, filed for bankruptcy in 1999 and became a new

164 http://www.panamsat.com/serv/vsat.htm. Private businesses and corporations also access satel-
lites directly. Walgreens, for example, links more than 2,000 store locations using PanAmSat’s Gal-
axy VI domestic U.S. satellite to relay voice and data communications via dedicated transmission
links, enabling inventory tracking, interoffice e-mail, point-of-purchase transactions and other func-
tions. Ibid.

165 James Careless, “ A Look Ahead: 2001’ s Triumphs and Tribulations,” Via Satellite (January
2001), 38.

166 | hid., 40 quoting Dianne VanBeber, Vice President of Investor Relations, Gilat.

167 For example, C.E. Unterberg Towbin cites reservations about some satellite economic models
because satellites are generally the most expensive form of high-speed two-way connectivity. C.E.
Unterberg, Towbin, Satellite Communications 2001 Outlook, 143, supra n.38.
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company, Iridium Satellite LLC in late 2000.1%8 Globalstar, which isa
consortium of international telecommunications companies led by U.S.-
based Loral, provides global wireless digital telephone, data transmissions,
paging, facsimile and position location services to mobile users worldwide,
has encountered similar problems, stemming in part from aslow start-up in
service. ICO, which originally planned a voice satellite service, and later
filed for bankruptcy, has emerged as New 1CO and entered an arrangement
with Teledesic.16

In sum, some commercial communications satellite services have
faced challenges. Others have been successful. Looking ahead, financia
analysts see certain communications satellite services—television, radio
and broadband, for example—as having long-term viability. In any event,
as detailed in the following section, communications satellite services have
many applications in American life and commerce.

C. Principal Applications

Commercial communications satellite systems provide a variety of
servicesin the United States and around the globe. These include for
example, telephone, electronic newsgathering, data, video, television, radio
and Internet services to both fixed (stationary) and mobile users.

1. Voice, Messaging and Tracking Services

One of the first communications services by satellite was basic voice
telephone service. Beginning in the 1960s and continuing today, COMSAT
(now Lockheed Martin), provides international satellite telephony through
the INTELSAT system using geosynchronous satellites. Thereafter, the
former American Mobile Satellite Company (now Motient)1 provided
domestic voice services to fixed and mobile users through its own
geosynchronous satellites. In recent years, other companies have devel oped
new nongeosynchrounous satellite systems to deliver voice and other

168 Specifically, in August 1999, Iridium filed for bankruptcy and on March 17, 2000, announced
that it was ceasing service. After obtaining new investors and insurance arrangements, in late 2000,
Iridium emerged as anew commercia enterprise—Iridium Satellite LLC of Arnold, Maryland.

169 “|CO-Teledesic Global Announces Investment Agreements Totaling More Than $1 Billion,”
Teledesic Press Release (July 11, 2000). Retrieved November 13, 2000, from the World Wide Web:
http://www.tel edesi c.com/newsroom/articles/2000-7-11_|ITGLinvestment.htm.

170 The Motient website is: http://www.motient.com.
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communications services. As described above, the satellite telephony
segment has not proved to be as strong as other commercial satellite
service segments.

Geosynchronous and nongeosynchronous satellites systems also
provide data services. For example, LEO satellite systems operating in
lower bandwidths provide data messaging services such as paging, e-mail
and remote meter reading. These systems enable tracking of government
assets, rail cars, trailers, locomotives, heavy equipment an containers,
monitoring of environmental projects, remote electric utility meters, oil an
gas storage tanks, wells and pipelines and messaging services for
consumers, businesses and governments. Like LEO telephone satellite
systems, LEO data systems generally have faced financial difficulties.

2. Broadband and Internet Services

The fastest growing commercial communications application for
satellitesis the provision of broadband services. Generaly, broadband
services are robust, content-oriented communications that use large
amounts of capacity and move at fast speeds. Broadband applications
include high-speed data over private corporate-based VSAT networks,
business television services by satellite to corporations for distance
training, teleconferencing, special events and Internet access. Wall Street
analysts consider satellites to be well-positioned to provide broadband
services.1™! Satellites avoid the congestion of Internet networks and
efficiently address the asymmetrical flow of Internet traffic.12 Merrill
Lynch forecasts that future broadband opportunities “ should provide a
significant source of growth in the satellite sector over the next decade.” 13
ING Barings projects that broadband satellite services will become a $20
billion industry by 2009.174 C.E. Unterberg, Towbin, however, cautions
that growth in the broadband satellite sector could be constrained by high
space segment costs. 17>

171 ING Barings, Satellite Communications, 20, supra n.45; Merrill Lynch, Eye in the Sky: 3Q00
Preview, 4 October 2000, 2.

172 Merrill Lynch, 4Q00 Preview, 9 supra n.159; ING Barings, Satellite Communications, 20-21,
supra n.45. It is estimated that over 75% of all Internet content exists on computers in the United
States and that 90% of al Internet traffic originates, terminates or passes through the United States.
Thisresultsin an imbalance of Internet flow because large quantities of data exit the United States
while smaller amounts remain in the United States. Ibid.

173 Merrill Lynch, 4Q00 Preview, 1, supra n.159.

174 ING Barings, Satellite Communications, 13.

175 C.E. Unterberg, Towbin, Broadband Over Satellite, Industry Update, 12 October 2000, 3.
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Several satellite companies are providing either connectivity to the
Internet backbone or Internet service directly, avoiding the terrestrial
Internet network. For example, PanAmSat,7¢ has provided international
Internet services since the early 1990s, initialy in collaboration with the
National Science Foundation to connect Mongoliato the U.S. backbone.17
Loral provides accessto U.S.-based content to more than 130 Internet
Service Providersin over 32 countries.t’® Africa Onlinel™ offers Internet
access services to residential consumers, home offices and businesses. 18

The potential for growth in broadband applications has encouraged
development of new satellite systems that would provide broadband access
directly to end users. These include the Hughes Spaceway system,
Lockheed Martin’s Astrolink system, the Teledesic system and the
Skybridge system. For example, ICO-Teledesic Global Limited, plansto
be aglobal provider of wireless Internet-in the-SkyTM satellite
communications service, including Internet Protocol-based mobile and
fixed broadband services.’8: New |CO plansto offer satellite Internet
service worldwide in 2003 and Teledesic intends to deliver broadband data
and value-added services over aglobal network in late 2004.

3. Satelite Television Services

One of the most successful uses of satellites to date is the provision of
television service by satellite. Called the“ Direct Broadcast Satellite service
(DBS)” or “Direct to Home” (DTH),82 like cable television, this satellite
service provides hundreds of channels of television programming directly
to homes and businesses. DBS providersin the United States include
EchoStar Communications Company (EchoStar), Hughes Network
Systems (DirecTV) and Pegasus, which serves rural and unserved areas.18

176 PanAmSat operates the largest fleet of commercial communications satellitesin the
world. Itsfleet has 21 satellites and upon the successful launch of two additional satellites
in thefirst half of 2001, will expand to 23 satellites.

177 http://www.panamsat.com/serv/internet.htm.

178 The Lora websiteis: http://www.loral.com/overview.overview.html.

179 The Africa Online website is: http://www.africaonline.com. Africa Online was founded in 1994
by three Kenyans studying at Massachusetts Institute of Technology and Harvard University. It pro-
vides Internet services to thousands of individuals and businesses throughout the African continent.
180 NG Barings, Satellite Communications, 21, supra n.45.

181 “|CO-Teledesic Global Announces Investment Agreements Totaling More thank $1 Billion,”
Teledesic Press Release (July 11, 2000). Retrieved November 13, 2000, from the World Wide Web:
http://www.tel edesi c.com/newsroom/articles/2000-7-11_| TGLinvestment.htm.

182 Thisterminology reflects differencesin the parts of the radio frequency spectrum used to provide
the service and differencein the size of the receiving dishes.
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DBS, which began in the United Statesin 1994, is a success. In 2000,
there were approximately 15.94 million DBS subscribersin the United
States, representing approximately 18.16% of the U.S. home subscription
television market.18* DBS provides direct competition to cable and other
multichannel services. DBS providers have begun to offer interactive
television. As of year-end 2000, there were approximately five million
interactive-capable satellite households in the United States.18 ING
Barings predictsthat U.S. DBSrevenuesin 2000 will be $7.9 billionand in
2009, triple to $23.1 hillion. 186

Although DBS is expected to continue to grow in number of
subscribers and amount of revenues, it is not expected to exceed cable's
share of the U.S. home subscription television market. For example, in
2008, though the number of U.S. subscriberswill riseto 28.75 million, this
figure will represent 27.4% of the subscription television market.8” On the
other hand, as DBS companies expand their offerings to include broadband
applications, they are expected to “add a significant advantage in the
competition for customers with digital cable.” 188 “We believe that
broadband data transmission applications and new interactive video
services should continue to drive the [DBS] sector.” 18 Some of these
advantages are diminishing, however, as cable operators offer digital
services that will match DBS channels and signal quality. Cable systems,
areincreasingly providing high-speed Internet access.

Satellite television services are widespread outside the United States
where cable systems are not as prevalent as they are in the United States.
Operatorsinclude both U.S. and non-U.S. entities, such as European based-
SES Astraand EUTEL SAT, a European treaty-based satel lite organization,
which delivers satellite television to millions of homesin Europe, Africa
and Asia.® ING Barings estimates that international U.S. DBS revenues
will more than double from $14.6 billion in 2000 to $32.8 billion in
2009. 191

183 Merrill Lynch, Satellite Communication, 3, 209-29, supra n.8; ING Barings, Satellite Communi-
cations, 344-50, supra n.45.

184 C.E. Unterberg, Towbin, Satellite Communications 2001 Outlook, 58, supra n.38.

185 | bid, 61-62.

186 NG Barings, Satellite Communications, 7, 54, supra n.45.

187 | bid.

188 Merrill Lynch, 4Q00 Preview, 9, supra n.159.

189 | pid., 3.

190 http://www.eutlesat.org/about_eutlesat/rub_part1.htm.

191 ING Barings, Satellite Communications, 54-55, supra n.45.
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4. Satellite Radio Services

Satellites al'so provide radio services. This serviceis called the
“Digital Audio Radio Satellite Service” (DARS). In 2001, for thefirst time
in the United States, two U.S. DARS licensees, XM Satellite Radio and
Sirius Satellite, are expected to deliver radio channels directly to vehicles
and homes.192 Financial analysts are positive about DARS. According to
C.E. Unterberg Towbin, DARS “promises to revolutionize the radio
industry, much the same way cable and satellite television revol utionized
the television industry.” 1% DARS is described as a“ quintessential”
satellite business because it can serve alarge geographic region with
hundreds of millions of consumers and its offerings of ethnic
programming, world and business news, fewer commercials and digital
quality “will drive consumersto satellite radio.” 194

DARS aready isavailable in other countries. For example,
WorldSpace provides DARS service in Africaand Asiaand reportedly is
forming an alliance with Alcatel to seek partnersin aconsortium to provide
up to 100 channels of radio, plus short messaging services throughout
Europe.1%

5. Serviceto Rural and Unserved Areas

Traditionally, it has not been cost effective to deploy fiber systemsin
remote, low density areas. As aresult, those areas have had inadequate
telecommunications services. Largely through use of satellites and other
wireless technologies, this situation is changing. Wall Street viewsrural
and unserved regions as growth areas for the satellite industry.
Governments and companies worldwide are undertaking effortsto increase
telecommunications services to these areas. For example, various U.S.
Government agencies and states have launched initiatives to encourage
deployment of telecommunications services to unserved areas, including
Native American lands.% “We remain committed to encouraging the

192 XM Satellite Radio website: http://www.XM Radio.com; Sirius Radio website: http://www.Sir-
ius Radio.com.

193 C.E. Unterberg, Towbin, Satellite Communications 2001 Outlook, 15, supra n.38.

194 | bid.

195 “Partnership Would Bring Satellite Radio to Europe,” Space News, 8 January 2001, 2.

196 See, e.g., Extending Wireless Telecommunications Servicesto Tribal Lands, WT Docket No. 99-
266, Report and Order and Further Notice of Proposed Rulemaking, FCC 00-209 (released June 30,
2000); Promoting Deployment and Subscribership in Unserved and Underserved Areas, Including
Tribal and Insular Areas, CC Docket No. 96-45, Twelfth Report and Order, Memorandum Opinion
and Order and Further Notice of Proposed Rulemaking, FCC 00-208 (released June 30, 2000).
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expeditious delivery of telecommunications services, via satellite services,
to unserved communities. The comments in this proceeding support our
belief that satellites are an excellent technology for delivering these
services.” 197 In Somalia, where the state telephone system was destroyed
by war, new satellite telephone booths enable residents to call anywherein
theworld.1® Asaresult of these measures, large populations of people that
just a short time ago did not have even basic telecommunications
capabilities readily available now have access to communications
technology.

6. Disaster Relief and Emergency Services

Satellites are instrumental in delivering disaster relief and emergency
services.1% Satellites are particularly advantageous for emergency
purposes in rural and remote areas that lack other communications
capabilities.20 For example, in Native American areasin the United States,
satellite systems have been used to provide police dispatch and other
emergency servicesto tribal residents. In addition, in emergency and
distress situations, an individual can use a satellite telephone, like other
phones, to call someone for assistance. !

197 Establishment of Policies and Service Rules for the Mobile Satellite Service in the 2 GHz Band,
Report and Order, IB Docket No. 99-81 (August 25, 2000), par. 33.

198 “Call Africa, and Wait and Wait ...,” The Economist, 25 November 2000, 53.

199 See, e.g., “ Crew of 18 Rescued Off Chilean Coast Using ORBCOMM Satellite Network,” Com-
pany News Release, 11 September 2000. Retrieved October 8, 2000, from the World Wide Web
http://www.orbcomm.com.newsroom/latestnews/pr-09-11-00.htm. ORBCOMM is a Virginia-based
commercial satellite company using alow-earth orbit constellation.

200 Brown, Satellite Telephony, 42-53, supra n.2 (describes various U.S. and foreign commercial and
civil satellite systems and initiatives for emergency and disaster relief, including U.K.-based Surrey
Satellite Technology Ltd.’s Disaster Monitoring Constellation, Volunteersin Technical Assistance,
UNICEF, U.K.-based Inmarsat, U.S.-based Globalstar and West Virginia-based Chesapeake Satel-
lite).

21 |n the United States, satellite telephones are not yet required to be equipped with 911capability.
Basic 911 isthe delivery of emergency 911 callsto a Public Safety Answering Point (PSAP). A
PSAPisapoint that has been designated to receive 911 calls and route them to emergency service
personnel. Enhanced 911includes additional features such as the automatic routing of the caller's
location and telephone number. The Federal Communications is addressing applicability of 911 fea
tures to mobile satellite service telephones in a pending proceeding. “International Bureau Invites
Further Comment Regarding Adoption of 911 Requirements for Satellite Services,” IB Docket No.
99-67, DA 00-2826 (December 15, 2000). See also Establishment of Policies and Service Rules for
the Mobile Satellite Service in the 2 GHz Band, Report and Order, IB Docket No. 99-81 (August 25,
2000), par. 117-127 (as an interim measure, requiring labels on mobile satellite telephones notifying
consumers that the phones do not have 911 emergency capability).
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7. Enabling Services

Commercial satellites enable various businesses and technologies to
provide services. 22 As described above, satellites support some
components of the U.S. critical infrastructures.2e3 Many traditional over-
the-air television and radio broadcasters, including the major networks,
deliver programming to affiliatesin the United Statesin part by satellite.24
Satellites al'so deliver programming to cable television company facilities,
which those companies then transmit via cable linesto their subscribers. As
aresult, consumers worldwide are able to see and hear in present time, up-
to-the-minute news, sports and entertainment programming on a range of
subjects and interests. Estimates are that approximately 30-35% of
transponder capacity on commercial geosynchronous satellitesis used to
relay broadcast and cable television programming.2% |n addition, satellites
are part of some terrestrial wireless networks. For example, they transmit
information and communications in terrestrial wireless paging services. 26

Commercia satellite systems provide protection services for
communications networks. Massachusetts-based Wang Recovery Services
uses a GE American Communications (GE Americom) satellite to provide
telephone backup solutions in situations in which a company loses service
because of the catastrophic failure of atelephone company’slocal central
office or corporation’s own network. Wang reportedly is working with GE
Americom to offer its service in Europe.?°” In addition, Wang is now
joining with California-based Esat Inc. to provide Esat’s Internet and
network continuity service via satellite. Esat also can provide a redundant
satellite-powered virtual private network to substitute for failed systems.
Rotterdam-based Satellite Safe Ltd. serves corporate clients in Europe and
South Africa by detecting viruses that can cause significant damage to
corporate networks in Europe and South Africa and distributes anti-virus
software over satellite.28 “The only way to deliver this service when the
Internet is blocked is from the air.”” 209

202 Spe, e.g., Satellite Industry Association and Satellite Broadcast and Communications Associa-
tion, The Global Satellite Industry, Proven Success and Failure (October 2000) (SBCA & SIA, Glo-
bal Satellite Industry).

203 Spe supra Section |1.C.

204 SBCA & SIA, Global Satellite Industry, supra n. 202.

25 Rob Fernandez, “ Global Satellite Survey,” Via Satellite (July 2000), 36 (referring to Futron fig-
ures).

206 SBCA & SIA, Global Satellite Industry, supra n. 202.

27 | bid.

208 Brown, Satellite Telephony, 48, supra n.2.

209 | bid.
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(Section V1. below discusses|egal and regulatory issues and the need
for interagency coordination involving all four space sectors, which
includes commercial communications satellite services.)

D. Businessand Regulatory Trends

1. Privatization and Competition

It isan historical time in the global telecommunications marketplace.
In the last five years, the market has become more competitive. “The
telecommunications and information revolution is bringing dramatic
growth and change to the nation’ s economic, social and political life.” 210
Governments are recognizing the advantages of competition in the
telecommunications sector in general, and satellites in particular, for their
economies, businesses and people. Government-owned
telecommuni cations monopolies have begun to privatize and other nations
are opening their markets to foreign entry. In addition, intergovernmental
satellite organizations, which as explained below, have enjoyed special
legal statusfor decades, are privatizing in order to respond to competitive
pressures in the satellite marketplace. 21t

Privatization of Multilateral Satellite Treaty Organizations

From the 1970s until afew years ago, the majority of satellites
providing nonmilitary applications were owned and operated by
multilateral treaty organizations. The three largest of these organizations
are: Washington, D.C.-based INTELSAT, London-based INMARSAT and
Paris-based EUTELSAT. Each of these satellite organizations was formed
pursuant to a multilateral treaty.?2 They have been comprised of
government entities representing the nations that are party to the treaty and
commercial companies that operate and use the services of the respective

210 Department of Commerce, National Telecommunications and Information Administration
(NTIA), http://www.ntia.doc.gov/ntiahome/aboutntia.htm.

211 Decision making within these organi zations invol ves consensus of up to over 140 different Mem-
bers, many of whom do not have commercial experience. Consequently, intergovernmental satellite
organizations customarily have not been able to make and implement business strategies as quickly
as private companies, a significant disadvantage in the fast-paced global telecommunications mar-
ket.

212 Spe, e.9., Agreement Relating to the International Telecommunications Satellite Organization,
“INTELSAT,” 23 U.S.T. 4091 (February 12, 1973); Operating Agreement Relating to the Interna-
tional Telecommunications Satellite Organization, “INTELSAT,” 23 U.S.T. 3813 (August 20,
1971).
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satellite systems.213 By treaty, these organizations have held special legal
status and enjoyed certain privileges and immunities. For example,
INTELSAT isimmune from taxes and from suitsin national courts, unless
it waives itsimmunity. The intergovernmental satellite organizations are
privatizing. INMARSAT, a global mobile satellite service provider,
privatized last year and is expected to conduct an initial public offering in
2001.24 EUTEL SAT, the European, treaty-based satellite organization also
will privatize by mid-2001.215

INTELSAT will privatize in July 2001.216 AsaU.S. company,
INTELSAT will be subject to U.S. competition laws and domestic
regulations. (INTELSAT has never before been under the jurisdiction of
any nation in the world.) Assuch, INTELSAT will operate as aprivate
entity subject to the global competitive satellite marketplace and will be
positioned to offer competitive satellite services to the benefit of U.S.
consumers, including the U.S. Government. Location of privatized
INTELSAT in the United States will be beneficial to the United States. Its
assets include nearly 20 satellites and accompanying orbital locations
estimated to be worth billions of dollars. With INTELSAT asaU.S.
company, it will be easier for other U.S. companies to coordinate their
satellite systemsthan if INTELSAT were located in aforeign jurisdiction.
In addition, as the largest, longest-lasting, multinational communications
satellite entity in the world, and a provider of satellite services for
commercial and U.S. Government use, INTELSAT and its workforce offer
extraordinary technical, international and business expertise. Finally, when
INTELSAT is privatized, the United States will host the two largest
geosynchronous satellite companies in the world—INTELSAT and
PanAmSat.

213 The organizations generally have three organs: alarge body consisting of all of the government
representatives (“parties’), aboard of directors of commercial entities and a management body. In
countries in which the government owns and operates the telecommunications systems and use the
services of it, the representatives generally are the same entity, giving rise to potential conflicts of
interest.

24 |nmarsat Website: http://www.inmarsat.org/about2/aboutint.html.

215 EUTEL SAT website: http://www.eutel sat.org/about_eutelsat/rub_part1.htm. EUTELSAT will
transfer all of its assets and activitiesto a new private company (based in France) and establish a
separate intergovernmental organization to ensure that the company observes basic principles of
pan-European coverage, universal service, nondiscrimination and fair competition.

216 “Hjstoric Assembly Says‘All Systems Go’ for 2001: INTELSAT Privatization Plan and Sched-
ule Formally Approved by Governments,” http://www.intelsat.int/news/press.
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The 1997 WTO Basic Telecommunications Services Agreement

The principal historic step toward a more competitive commercial
global satellite market was the signing of the1997 World Trade
Organization (WTO) Fourth Protocol to the General Agreement on Trade
in Services (WTO Agreement).?7 Sixty-nine WTO members originally
signed the WTO Agreement representing over 90% of the world’s basic
telecommunications revenues.2:8 The United States committed, among
other things, to provide market access for satellite services.?’®* The WTO
Agreement imposes competitive safeguards on most signatories, including
the United States, such asimpartia regulatory treatment and
nondiscriminatory allocation and use of scarce resources.

The Federal Communications Commission implemented the WTO
Agreement in 1997, establishing open entry standards for WTO members
consistent with the U.S. schedule of commitments.?2 The WTO
Agreement contains an exception for measures required to protect national
security.?? In implementing the WTO Agreement, the Federal
Communi cations Commission adopted rules according deference to the
expertise of the Executive Branch on licensing matters involving national

217 The commitments that the signing countries made as a result of the WTO negotiations on basic
telecommunications services are incorporated in the General Agreement on Trade in Services by the
Fourth Protocol to the GATS. Fourth Protocol to the General Agreement on Trade in Services
(WTO 1997), 36 1.L.M. 354, 366 (1997). These commitments generally arereferred to as “the WTO
Basic Telecom Agreement,” which is not a separate, stand-alone agreement. Laura B. Sherman,
“Wildly Enthusiastic’ About the First Multilateral Agreement on Trade in Telecommuni-
cations Services,” Federal Communications Law Journal, Vol. 51, No. 1 (December 1998):
62, n.2.

218 The WTO telecommunications commitments of other countries varied in terms of types of ser-
vices covered, nature of commitments and effective date of commitments. Any country may acceler-
ate implementation of its commitments or improve them. The WTO Agreement does not limit the
right of any WTO Member to manage spectrum, including the ability to allocate frequency bands
taking into account existing and future needs.

219 DBS, DTH and DARS services were excluded from U.S. commitments. The United States also
agreed to competitive safeguards such asimpartial regulatory treatment and nondiscrimi-
natory allocation and use of scarce resources.

20 Amendment of the Commission’s Regulatory Policies to Allow Non-U.S. Licensed Space Stations
to Provide Domestic and International Satellite Service in the United Sates, 12 FCC Red 24094
(1997) (DISCOII).

21 General Agreement on Trade in Services, Article XIV bis. The exception states that “ Nothing in
this Agreement shall be construed: (a) to require any Member [of the WTQ] to furnish any informa-
tion, the disclosure of which it considers contrary to its essential security interests; or (b) to prevent
any Member from taking any action which it considers necessary for the protection of its essential
security interests: (i) relating to the supply of services as carried out directly or indirectly for the pur-
pose of provisioning amilitary establishment; (ii) relating to fissionable and fusionable materials or
the materials from which they are derived; (iii) taken in time of war or other emergency in interna-
tional relations; or (c) to prevent and Member from taking any action in pursuance of its obligations
under the United Nations Charter for the maintenance of international peace and security.” Ibid.

50



Commercial Space and United States National Security

security, foreign policy, law enforcement and trade.22 In addition, the U.S.
WTO commitments contain foreign ownership limitations consistent with
the proscriptions in the Communications Act of 1934.

In the three years since its implementation, the WTO Agreement has
made a difference. “Clearly, the WTO has set an important benchmark for
opening markets to satellite services around the world. Many countries—
particularly in Latin Americaand increasingly in Europe, Africa, and Asia
as well—have liberalized their regulations.” 22 The WTO Agreement has
provided new business opportunities and increased opportunities for
competition in the provision of telecommunications services, including
satellite services, in the United States and abroad. New WTO trade talks
are underway. There are efforts to increase the number of signatory
countries and to improve and clarify existing commitments.

Effects and Benefits

Privatization, liberalization and competition are having a substantial
effect on the commercial communications satellite industry. Progressive
regulatory actions and market expansion are producing tremendous
benefits for consumers worldwide. Users are receiving the benefits of
lower prices, greater service choices and innovative technology.?* Asa
result of liberalization, satellite companies are seizing the opportunity to
provide services in previously-closed markets and to expand in existing
ones. They are forming new multinational alliances to gain access to
capital, to develop better products, to obtain requisite licenses in foreign
countries and to market services in other nations.?> This new competitive
dynamic is driving the commercial satellite communications industry in
two related directions: toward multinational alliances and globalization.
Examples of this trend, by geographic region, follow below.

22 D|SCO |1, par. 180. “The Commission will consider any such legitimate concerns as we under-
take our own independent analysis of whether grant of a particular applicationsisin the public inter-
est.” Ibid., par. 179.

223 Report on International Telecommunications Market Update 1999, prepared for Senator Ernest
F. Hollings, Committee on Commerce, Science and Transportation, United States Senate, by the
Federal Communications Commission, International Bureau, DA 00-87 (January 14, 2000) (1999
International Telecommunications Update), 15.

224 | bid.

25 Spe, e.9., James M. Gifford, “Analysts Predict Industry Growth Vialnternet,” Space News, 4
December 2000, 8 (noting that because orbital positions from which satellites can serve customers
arein short supply, theindustry islikely to see“‘ quite afew partnerships blossoming’ as companies
work to secure more access to orbital parking spots for satellites”).
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2. Business Trends by Region

North America

Foreign companies view the United States as favorable for satellite
services because of its accessible market, transparent licensing and legal
system, access to capital, and large, relatively affluent consumer base. A
satellite does not have to be licensed by the United Statesin order to
provide service within the United States. Since the WTO Agreement
liberalized the U.S. market, several foreign companies have sought to
provide satellite services in the United States. In 1999, Canadian-based
TMI Communications and Company, L.P. and Netherlands-based New
Skies Satellites, N.V. (the INTELSAT spin-off), received authorization to
operate in the United States.2? |n 2000, the Federal Communications
Commission authorized foreign satellites from Argentina, Brazil, Canada,
Japan, Mexico, the Phillipines (Indonesian registry) and EUTELSAT to
serve the United States.22” North Americais expected to be the largest
market for broadband services.??

Telesat Canada owns and operates several communications satellites.
In 2000, the company launched its newest generation satellite, the Boeing-
built Anik F1, which will serve North and South America. In late 2002,
Telesat Canada plans to provide Ka-band multimedia satellite servicesin
North America.?® Telesat Canada also owns and operates satellite serving
the direct-to-home broadcast (satellite television) market.2

Latin and South America

The market for satellite telephone, Internet and television services has
become increasingly competitive in South America. Data services have
dominated the growth of applicationsin the region, as nations upgrade their
infrastructures to meet the strong and sustained growth of the Internet. One
projection isthat the Internet will grow in Latin and South Americaat an
annual rate of 32% over the next five years, representing a $5 hillion

226 TMI Communications and Company, L.P., Order and Authorization, FCC 99-344 (November 30,
1999) (TMI Communications); In the Matter of New Skies Satellites, N.V. for Authorization to
Accessthe U.S. Market, Order and Authorization, 14 FCC Red 13003 (1999) (New Skies).

27 See, 9., EUTELSAT Press Release, “ Eutelsat Open for Businessin the USA!,” 2 February
2000. Retrieved January 11, 2001, from the World Wide Web: http://www.eutel sat.com.

28 NG Barings, Satellite Communications, 13, supra n.45.

29 Telesat Canada website, http://www.telesat.ca

20 “ThisWeek in Brief,” Space News, 22 May, 2000, 2. Retrieved January, 11, 2000, from the
World Wide Web: http://www.spacenews.com.
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market by 2005.23t As described below, the region is developing its own
satellites, while at the same time a number of U.S. and other companies
have started satellite venturesin Latin and South America.

The rapid development of satellite servicesin Brazil is an example of
new satellite markets. Embratel, Brazil’ s primary communications provider
and domestic satellite operator, now is owned partially by U.S.-based MClI
Worldcom and SESAstra.22 With afleet of four satellites, Embratel is
providing various satellite communications services, including backbone
connections to Internet service providers?3 and is exploring more
broadband opportunities.z3* In November 2000, Globalstar Do Brasil
announced that it was equipping buses in Brazil with mobile satellite
telephones. 23

Following its 1997 privatization, Mexico’s Satmex has emerged as
one of the region’ s largest satellite service providers. Satmex isajoint
venture between Mexico-owned Principiaand U.S.-based Loral Space &
Communications.2* It has sharply expanded its customer base by entering
agreements with anumber of Internet-related companies such as Tachyon,
Hughes Network Systems and American Multiplexer. Satmex plans to
obtain additional capacity through the Loral Global Alliance®7” and to
launch two additional satellites after 2003.238 Hispasat, Spain’s satellite
operator, has been authorized to serve Brazil and expects to increase its
presence in South America.

21 “ South American Connection,” Aviation Week & Space Technology, September 25, 2000, 23.
Retrieved September, 29, 2000, from Lexis-Nexus, the World Wide Web: http://www.lexis-
nexis.com.

232 For more information regarding MCI’ s share in Embratel, see the M Cl-Worldcom website, http:/
ww.weom.com/international /brazil.

23 TheresaFoley, “Latin America: Satellites Add Spiceto an Already Hot Market,” Via Satellite, 14
June 2000, Vol. 15. No.6. Retrieved September 29, 2000, from the World Wide Web: http://
WwWw.|exis-nexis.com.

24 “Embratel, France' s SES to Build Satellites,” Valor, 22 August, 2000. Retrieved January 11,
2001, from Foreign Broadcast Information Service (FBIS), FBIS-LAP20000822000064, the World
Wide Web: http://www.199.221.15.211/.

25 “Globalstar Do Brasil Signs Contract for Installation of Fixed Phones Aboard Inter-City Buses,”
Globalstar Press Release, 14 November 2000, http://www.global star.com.

26 The Satmex websiteis: http://www.satmex.com.

27 | bid.

8 “Plans for New Satellites Reported” Reformat, December 13, 2000, http://www.199.221.15.211.
The Mexican government reportedly isto be granted 7% of Satmex V1’s capacity for usein national
security and social operations.
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Nahuelsat S.A., Argentina slargest satellite service provider, is
expanding throughout South America, including the Andean nations and
Mexico.2® General Electric Capital Corporation (GE) owns 28% of
Nahuelsat, and may seek to acquire alarger share of the company. Intelsat
has a strong presence in South America.

Venezuela, Ecuador, Peru, Bolivia, and Colombia are members of
Andesat (the Andean Countries Satellite Project), a consortium designed to
provide Andean nations with an independent satellite capability. Andesat
and Alcatel Space are partnersin ajoint venture known as BolivarSat,
which islicensed to operate and plans to launch its first communications
satellite, Simon Bolivar, sometime in mid-2002.24 Andesat intends to
provide television, telephone, trunking, beeper, radio, telephony and
broadband Internet service to consumers.+

In 2000, PanAmSat was licensed to offer Internet Protocol and
telephony servicesin Peru2#2 and launched two new satellitesto serve Latin
America. Loral Cyberstar provides data satellite servicesin the region and
is considering providing distance learning and business television satellite
servicesin the region aswell. In July 2000, ORBCOMM, aU.S. low-earth
orbit messaging company, received alicense in Colombia and intends to
serve Colombid s transportation, oil and gas, utility and other industries.?43
Eutelsat do Brasil plans to expand service in South Americain 2001,
providing video and Internet services.2#

239 | pid.

240 Geoffrey Cairn, “Wireless Networks. Excitement about M SS has Mostly Evaporated,” Financial
Times. Retrieved January 11, 2000 from the World Wide Web: http://www.ft.com/ftsurveys/
sp7fab.htm.

24 * Andean Satellite Project Takes Off in Cartage,” Santa Fe de Bogota El Tempo, 9 June 1997.
Retrieved January 11, 2001, from FBIS, FBIS-FTS19970610001291, the World Wide Web: http://
www.199.221.15.211.

242 panAmSat also is participating in the devel opment of a Network Access Point (NAP) of the
Americas, which based in Miami, Florida, will link Internet Service Providers, Internet backbone
providers, and other telecommunications services providers throughout the U.S., Latin America,
Europe, and the Caribbean. PanAmSat Press Release, “PanAmSat Joins International Consortium to
Develop New High Speed Exchange for Americas,” 13 December 2000. Retrieved January 10,
2001, from the World Wide Web: http://www.panamsat.com/media.

23 ORBCOMM website, http://www.orbcomm.com/newsroom/latestnews/colombia.htm. ORB-
COMM Andes Carrie is owned by Virginia-based AES Corporation. It also has received operating
licenses for ORBCOMM servicesin Venezuela, Panama and the Netherlands Antilles.

244 “ South American Connection,” supra n.231.
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Europe and the Middle East

Internet and DTH expansion is expected to drive growth of satellite
services across Europe. Approximately 97 satellitesand 1,100
transponders with regional and/or international coverage were serving
Europe in 1999.2% Industry analysts predict that the number of
transponders dedicated to providing Internet service will need to increase
from 27 in 1999 to 343 in 2009 to support backbone trunking and Internet
access. 2% European operators could face serious capacity shortages without
asubstantial increase in satellites on-orbit. 2+

EUTELSAT is experiencing strong growth in Europe and abroad.
EUTELSAT sfleet contains 17 satellites and nearly 300 transponders that
cover all of Europe and Africa, as well as parts of Asiaand North
America.2®® With its fleet near capacity, the organization is procuring
additional satellites.2#9 EUTELSAT isventuring into educational services
through a partnership with the CNIT (Italy’ sinter-university consortium
for telecommunications) to broadcast distance learning courses for
postdoctoral students.2°

SES Astrais expanding its presence in Europe and Asia, two growing
markets. In July 2000, SES Astra purchased a 50% stake in the Nordic
Satellite Co. of Scandinavia. This move gives SES Astra an expanded
geographic market in the Nordic region, and will be critical in SES Astra's
efforts to spread Astra Net broadband services across Europe. Although
SES Astra has expressed considerable interest in partnering with a North
American company in order to gain afoothold in the American and
Canadian satellite service market, it has not yet done so. SES Astra
operates eleven satellites through which it transmits more than 950
television and radio channels, multimedia and Internet servicesto 78
million homes. 2! Four more satellites are planned for launch in 2001.

245 Theresa Foley, “Europe: The Continent Beckons,” Via Satellite 10 September 2000, Vol. 15, No.
9. Retrieved September 29, 2000, from Lexis-Nexus, on the World Wide Web: http://www.lexis-
nexis.com.
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28 EUTEL SAT website, http://www.eutelsat.org/home.html.

249 Foley “Europe: The Continent Beckons.”

20 EUTELSAT Press Release, “Eutelsat and the Italian Inter-University Consortium for Telecom-
munications to Provide a Tele-Education Network Using Ka-Band Frequencies and Bandwidth-On-
Demand,” 7 December 2000. Retrieved January, 10 2000, from the World Wide Web: http://
www.eutel sat.com.
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Europe* Star, ajoint venture between Alcatel Spacecom and Loral
Space and Communications, entered the European market with the launch
of itsfirst satellite in October 2000. Europe* Star is forming partnerships
with other companies to deliver end-to-end solutionsto 1SPs.252 The
partners will provide gateway connections, uplinking, fiber and connection
to the Internet and production facilities. Europe* Star is part of the Loral
Global alliance and has an agreement with Loral Skynet under which the
companies can access each other’s capacities.?®® Inmarsat Ventureis
targeting business users to expand into fixed-satellite servicesin Europe. It
has acquired Scotland’s EAE Ltd., aVSAT services company that
specializesin providing 2 Mbps connections to the oil, gas and maritime
industries from both fixed and mobile terminals.2>

M onaco-based Eurasiasat, ajoint venture of Turk Telecom and
Alcatel, is expected to launch its first satellite in early 2001 to serve
broadcastersin Turkey, Europe and Central Asia.?55 A new company,
Eurasianet, has been created within Eurasiasat to provide end-to-end
connectivity with ISPs. This service uses Turksat and INTELSAT
capacity. Saudi Globalstar has introduced full commercial service in Saudi
Arabia. 26

=1 “SATELLITE: Giant’s footprint extends its mark,” Financial Times Survey: Luxembourg 2000.
Retrieved January, 11, 2001, from the World Wide Web: http://www.ft.com/ftsurveys/country/
scf2fahtm.

See also “Astra 2D Blasts Off from Kourou,” SES Astra Press Release, Betzdorf, Luxem-

bourg, 19 December 2000. Retrieved January 10 2000, from the World Wide Web: http://

WWW.Ses-astra.com/corporate/press.

22 Foley, “Europe: The Continent Beckons,” supra n.245.

%3 Sylvia Dennis, “Alcatel, Loral in EuropeStar satellite joint venture 12/21/98,” Newsbytes, 21
December, 1998. Retrieved January 11, 2001, from the World Wide Web: www.findarticles.com/
MOHDN/1998 Dec_21/53455284/pl/article.html. Europe* Star activities are not isolated to Europe.
The company has signed adeal to provide capacity for Sinhalese television broadcasts by the Sri
Lankan telecom carrier Electroteks. See EuropeStar “ Sri Lankan Programming to Broadcast Direct
to Europe,” Europe* Star Press Release, 21 December 2000. Retrieved January 10, 2001, from the
World Wide Web: http://www.europestar.co.uk.

24 Foley, “Europe: The Continent Beckons,” supra n.245.

%5 Eurasiasat website, www.eurasiasat.com/index.htm. The Eurasiasat satellite was originally
scheduled for launch on November 28, 2000, but was postponed four times. “ Turkey Delays
Launching of Turksat 2A Once Again Because of Bad Weather” Ankara Anatolia, 9 January, 2001.
Retrieved 10 January, 2001, from FBIS, FBIS-GMP20010109000172, on the World Wide Web:
http://199.221.15.211.

26 Reportedly, less than 10% of Saudi Arabiais covered by cellular service. C.E. Unterberg, Tow-
bin, “Hotbird,” Val. 3, No. 5, 23 October 2000, 26.
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Africa

African nations have undertaken substantive measures over the |ast
decade to both create and upgrade telecommunications networks.2” There
isafocus on providing low-cost services, particularly telephony, to rural
regions through the use of satellites. A number of African nations have
privatized and deregulated their communication industries to open them up
to competition, foreign investment and new technology.28

The Regional African Satellite Communications Organization
(RASCOM), aconsortium of 46 African nations, is planning to construct a
dedicated satellite system for Africa. Rascom’sfirst satellite is scheduled
to be launched in 2002. France' s Alcatel has provided funding and
engineering expertise for the project.2* RASCOM intends to launch two
geosynchronous satellites to provide telephony, data and video services
across Africa and encourage the exchange of television and radio
programming among African nations.2 [n addition, Egypt has entered the
African service market in recent years providing television satellite
services across Northern Africa. 2t

African countriesrely onthe INTELSAT system for traditional voice,
data and video services. In addition, INTELSAT has promoted the growth
of Internet services throughout Africa. PanAmSat also has a presencein
Africa, providing comprehensive television coverage to the entire African
continent2 and Telesat Canada is entering the market. 23

Asia-Pacific

Like other regions of the world, the Asia Pacific region is now
experiencing satellite growth from both local ventures and outside
investment. After adeclinein the late 1990s, the market for

257 Africahas only 14 million telephone lines for a population of 740 million people. Mark Turner,
“Lagging in the Information Revolution; Africa’ The Financial Times, 8 October 1999,
32. Retrieved October 3, 2000, from Lexis-Nexis, on World Wide Web: http://www.lexis-
nexis.com.

28 Michael Holman, “ African Overview: Revolution Finally Gets Underway,” The Financial Times,
17 March 1998, 5. Retrieved January 11, 2001, from Lexis-Nexis, the World Wide Web: http://
www.lexis-nexis.com.

29 Sara Frewen, “RASCOM releases satellite launch schedule,” RCR Radio Communications
Report, Vol. 19: 104, 28 February 2000. Retrieved October 3, 2000, from Lexis-Nexis, the World
Wide Web: http://www.lexis-nexis.com.
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21 “Njlesat 2 with Skyplex Getsthe Go-Ahead,” Interspace, No. 656, 18 November 1998. Retrieved
October 3, 2000, from Lexis-Nexis, the World Wide Web: http://www.lexis-nexis.com.

262 PanAmSat website, http://www.panamsat.com/comp/brochure2/africal/continent.

263 Holman, supra n.258.
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geosynchronous satellites in the Asia Pacific region is beginning to
grow.2* More than 25 satellites are under construction to serve the region,
most of which will provide data and Internet services. Asaresult of the
growth of the Internet in Asia, there isincreased demand for Ku-band
transponders. Some analysts contend that as the economy improvesin
Asia, nations will seek to upgrade and expand their bandwidth, digital
traffic and packet switching capabilities. 2> Pacific Century Cyberworks,
based in Hong Kong, plansto introduce a satellite platform to deliver
Internet servicesto cable head ends. In turn, cable operators would provide
Internet services to their own cable subscribers. 266 Industry analysts expect
that the growth of DTH and cabl e television services throughout Asiain
the next decade will require increased availability and deployment of
geosynchronous satellites. Analysts predict that the DTH and cable market
could grow from 84 million usersin 1997 to an estimated 237 million users
by 2007.267

Two geosynchronous systems—Thuraya Satellite Communications
Company (Thuraya) and AceS—plan to provide regional telephone service
in the Middle East, Central Africaand Europe.?® Using Boeing-built
satellites, in 2001, Thurayawill offer satellite-based mobile servicesto
nearly one-third of the globe, including 99 countriesin Europe, the Middle
East, North and Central Africa, the Indian subcontinent and Central
Asia. 2 The Thuraya system will employ both satellite pay phones and
dual mode handsets integrating satellite, terrestrial cellular and location
determination (GPS) capabilitiesin a single handset offering voice, data,

24 Bruce S. Middleton, “ The Asia-Pacific GEO Satellite Market Beginning the 21¢ Cen-
tury,” 3 (Paper released by the Pacific Telecommunications Council). Retrieved Septem-
ber 29, 2000, from www.ptc.org/planetptc/sessions/Wednesday/w31/w311. Until the financial
crisisin the Asia-Pacific region in October 1997, the region led the world in the number of geosyn-
chronous satellites launched during the 1990s. Market demand for satellitesin Asiadropped sharply
in 1998 and 1999 when the regional economic crisis peaked. For the first time in January 2000, the
number of transpondersin service in the Asia-Pacific was less than the number the prior year.
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26 Merrill Lynch, Satellite CEO Conference 2000, 9 February 2000,17.
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268 Thuraya website, http://www.thuraya.com/corporate.htm. See also ING Barings, Satellite Com-
munications, 103 supra n.45. AceSisjointly owned by PT Pasifik Satelit Nusantara (PSN) of Indo-
nesia, Lockheed Martin Global Telecommunications (LMGT), the Philippine Long Distance
Company (PLDT) and Jasmine International Public Company Ltd. of Thailand.

269 Thuraya signed a deal with the Mauritanian-Tunisian Telecommunications Company (Matel) for
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fax and short messaging services.2° In Japan, NTT acquired a20% stake in
Japan satellite systems and consolidated two of its NSTAR satellites into
the JSAT fleet.

Companies outside the Asia Pacific region such as L ockheed Martin
Global Telecommunications, the Loral Global Alliance, Luxembourg’s
Societe Europeenne des Satellites (SES Astra) and British Telecom are
investing in the Asia-Pacific satellite market and forming 